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Molecular Biology Project Categories

PCR Technology and Applications

https://projects.nthrys.com/molecular-biology/pcr-technology-and-applications

Quantitative PCR and Gene Expression Analysis
https://projects.nthrys.com/molecular-biology/quantitative-pcr-and-gene-expression-analysis

Gel Electrophoresis and Nucleic Acid Analysis
https://projects.nthrys.com/molecular-biology/gel-electrophoresis-and-nucleic-acid-analysis

Sanger Sequencing and Fragment Analysis
https://projects.nthrys.com/molecular-biology/sanger-sequencing-and-fragment-analysis

Restriction Enzyme Analysis and Mapping
https://projects.nthrys.com/molecular-biology/restriction-enzyme-analysis-and-mapping

Protein Expression in Bacterial Systems
https://projects.nthrys.com/molecular-biology/protein-expression-in-bacterial-systems

Protein-Nucleic Acid Interaction Studies
https://projects.nthrys.com/molecular-biology/protein-nucleic-acid-interaction-studies
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Recombinant DNA Technology Applications

https://projects.nthrys.com/molecular-biology/recombinant-dna-technology-applications

DNA Cloning and Vector Design

https://projects.nthrys.com/molecular-biology/dna-cloning-and-vector-design

Nucleic Acid Extraction and Purification
https://projects.nthrys.com/molecular-biology/nucleic-acid-extraction-and-purification

Next Generation Sequencing Applications
https://projects.nthrys.com/molecular-biology/next-generation-sequencing-applications

Southern and Northern Blotting Techniques
https://projects.nthrys.com/molecular-biology/southern-and-northern-blotting-techniques

RNA Interference and Gene Silencing
https://projects.nthrys.com/molecular-biology/rna-interference-and-gene-silencing

CRISPR-Cas9 Gene Editing Technology
https://projects.nthrys.com/molecular-biology/crispr-cas9-gene-editing-technology
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Fluorescence In Situ Hybridization
https://projects.nthrys.com/molecular-biology/fluorescence-in-situ-hybridization

DNA Methylation Analysis Methods
https://projects.nthrys.com/molecular-biology/dna-methylation-analysis-methods

Molecular Cloning Strategies and Techniques
https://projects.nthrys.com/molecular-biol lecular-cloning- ies-and-

Promoter Analysis and Transcriptional Regulation
https://projects.nthrys.com/molecular-biology/promoter-analysis-and-transcriptional-regulation

Gene Regulatory Network Analysis
https://projects.nthrys.com/molecular-biology/gene-regulatory-network-analysis

Chromatin Remodeling and Epigenetics
https://projects.nthrys.com/molecular-biology/chromatin-remodeling-and-epigenetics

Immunofluorescence and Cell Imaging
https://projects.nthrys.com/molecular-biology/immunofluorescence-and-cell-imaging

Mutagenesis Techniques and Applications
https://projects.nthrys.com/molecular-biology/mutagenesis-techniques-and-applications

Molecular Biology of Cancer
https://projects.nthrys.com/molecular-biology/molecular-biology-of-cancer

Cell Cycle and Checkpoint Analysis
https://projects.nthrys.com/molecular-biology/cell-cycle-and-checkpoint-analysis

Molecular Virology Tools and Techniques
https://projects.nthrys.com/molecular-biology/molecular-virology-tools-and-techniques

Molecular Basis of Genetic Diseases
https://projects.nthrys.com/molecular-biology/molecular-basis-of-genetic-diseases

Protein Ubiquitination and Proteasome Biology
https://projects.nthrys.com/molecular-biolc in-ubiquitinati d-proteasc biology

Nucleotide Metabolism and Salvage Pathways
https://projects.nthrys.com/molecular-biology/nucleotide-metabolism-and-salvage-pathways

Microbial Molecular Biology Tools
https://projects.nthrys.com/molecular-biology/microbial-molecular-biology-tools

Molecular Basis of Drug Resistance
https://projects.nthrys.com/molecular-biology/molecular-basis-of-drug-resistance

Molecular Biology of Stem Cells
https://projects.nthrys.com/molecular-biology/molecular-biology-of-stem-cells

Protein Modification and Post-Translational Analysis
https://projects.nthrys.com/molecular-biology/protein-modification-and-post-translational-analysis

Molecular Tools for Developmental Biology
https://projects.nthrys.cor llar-biol lecular-tools-for-de -biology

Transcription Factor Biology
https://projects.nthrys.com/molecular-biology/transcription-factor-biology

Molecular Diagnostics Development
https://projects.nthrys.com/molecular-biology/molecular-diagnostics-development

Molecular Parasitology Tools
https://projects.nthrys.com/molecular-biology/molecular-parasitology-tools

Molecular Biology of Aging
https://projects.nthrys.com/molecular-biology/molecular-biology-of-aging

Extrachromosomal DNA Biology
https://projects.nthrys.com/molecular-biology/extrachromosomal-dna-biology

Molecular Toxicology Mechanisms
https://projects.nthrys.com/molecular-biology/molecular-toxicology-mechanisms

Nuclear Architecture and Organization
https://projects.nthrys.com/molecular-biology/nuclear-architecture-and-organization

Protein Quality Control Mechanisms
https://projects.nthrys.com/molecular-biology/protein-quality-control-mechanisms

Western Blotting and Protein Detection
https://projects.nthrys.com/molecular-biology/western-blotting-and-protein-detection

Chromatin Immunoprecipitation Techniques
https://projects.nthrys.com/molecular-biology/chromatin-immunoprecipitation-techniques

Transformation and Transfection Methods
https://projects.nthrys.com/molecular-biology/transformation-and-transfection-methods

DNA Repair Mechanism Studies
https://projects.nthrys.com/molecular-biology/dna-repair-mechanism-studies

mRNA Processing and Splicing Analysis
https://projects.nthrys.com/molecular-biology/mrna-processing-and-splicing-analysis

Non-Coding RNA Biology
https://projects.nthrys.com/molecular-biology/non-coding-rna-biology

Protein-Protein Interaction Analysis
https://projects.nthrys.com/molecular-biology/protein-protein-interaction-analysis

Gene Expression Profiling Technologies
https://projects.nthrys.com/molecular-biology/gene-expression-profiling-technologies

Ribosome Biology and Translation Studies
https://projects.nthrys.com/molecular-biology/ribosome-biology-and-translation-studies

Apoptosis and Cell Death Molecular Analysis
https://projects.nthrys.com/molecular-biology/apoptosis-and-cell-death-molecular-analysis

Autophagy Molecular Biology
https://projects.nthrys.com/molecular-biology/autophagy-molecular-biology

Organelle Biology and Intracellular Trafficking
https:/projects.nthrys.com/molecular-biology/organelle-biology-and-intracellular-trafficking

Molecular Immunology Techniques
https://projects.nthrys.com/molecular-biology/molecular-immunology-techniques

Molecular Evolution and Phylogenetics
https://projects.nthrys.com/molecular-biology/molecular-evolution-and-phylogenetics

Nucleosome and Histone Biology
https://projects.nthrys.com/molecular-biology/nucleosome-and-histone-biology

Nucleic Acid Therapeutics Development
https://projects.nthrys.com/molecular-biology/nucl

id-therapeutics-ds pment

Sequencing-Based Genomic Variant Analysis
https://projects.nthrys.com/molecular-biology/sequencing-based-genomic-variant-analysis

Nucleic Acid Hybridization Technologies
https://projects.nthrys.com/molecular-biology/nucleic-acid-hybridization-technologies

Mitochondrial DNA Analysis
https://projects.nthrys.com/molecular-biology/mitochondrial-dna-analysis

Telomere Biology and Maintenance
https://projects.nthrys.com/molecular-biology/telomere-biology-and-maintenance

RNA Structure and Function Analysis
https://projects.nthrys.com/molecular-biology/rna-structure-and-function-analysis

Intracellular Signaling Pathway Analysis
https://projects.nthrys.com/molecular-biology/intracellular-signaling-pathway-analysis

Viral Gene Expression and Replication
https://projects.nthrys.com/molecular-biology/viral-gene-expression-and-replication

Genome Stability and Replication Fidelity
https://projects.nthrys.com/molecular-biology/genome-stability-and-replication-fidelity

Recombination and Genome Rearrangement
https://projects.nthrys.com/molecular-biology/recombination-and-genome-rearrangement

Functional Nucleic Acid Technology
https://projects.nthrys.com/molecular-biology/functional-nucleic-acid-technology

Metabolic Regulation at Molecular Level
https://projects.nthrys.com/molecular-biology lic-regulati - |
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Bacterial Genome and Plasmid Engineering
https://projects.nthrys.com/molecular-biology/bacterial-genome-and-plasmid-engineering

Molecular Biology of Inflammation
https://projects.nthrys.com/molecular-biology/molecular-biology-of-inflammation

Transcriptomics and Gene Expression Analysis
https://projects.nthrys.com/molecular-biology/transcriptomics-and-gene-expression-analysis

G-Protein Coupled Receptor Molecular Biology
https://projects.nthrys.com/molecular-biology/g-protein-coupled-receptor-molecular-biology

Epigenome Profiling Methods
https://projects.nthrys.com/molecular-biology/epigenome-profiling-methods

Stress Response Molecular Mechanisms
https://projects.nthrys.com: -biolog

ponse-molecular-mechanisms

Bacteriophage Molecular Biology
https://projects.nthrys.com, -biolog

1age-molecular-biology

Molecular Neuroscience Tools
https://projects.nthrys.com/molecular-biology/molecular-neuroscience-tools

Molecular Hepatology and Liver Biology
https://projects.nthrys.com/molecular-biology/molecular-hepatology-and-liver-biology

Cilia and Flagella Molecular Biology
https://projects.nthrys.com/molecular-biology/cilia-and-flagella-molecular-biology

Molecular Embryology and Gametogenesis
https://projects.nthrys.com/molecular-biology/molecular-embryology-and-gametogenesis

Lipid Droplet Biology
https://projects.nthrys.com/molecular-biology/lipid-droplet-biology

Protein Complex Assembly and Characterization
https://projects.nthrys.com/molecular-biology/protein-complex-assembly-and-characterization

Molecular Biology of Reproduction
https://projects.nthrys.com/molecular-biology/molecular-biology-of-reproduction

Molecular Mechanisms of Neurodegeneration
https://projects.nthrys.com/molecular-biology/molecular-mechanisms-of-neurodegeneration

Horizontal Gene Transfer Mechanisms
https://projects.nthrys.com/molecular-biology/horizontal-gene-transfer-mechanisms

Protein Engineering for Research Tools
https://projects.nthrys.com/molecular-biology/protein-engineering-for-research-tools

Ribosome Biogenesis and Quality Control
https://projects.nthrys.com/molecular-biology/ribosome-biogenesis-and-quality-control

Spatial Genomics and Multi-Modal Analysis
https://projects.nthrys.com: -biology/spatial

-and-multi-modal-analysis

Genome Editing Safety and Off-Target Analysis
https://projects.nthrys.com, -biology/genor diting-safety-and-off-target-analysis

Optogenetics and Light-Based Molecular Tools
https://projects.nthrys.com, -biology/optc -and-light-based-molecular-tools

Molecular Biology of Kidney Disease
https://projects.nthrys.com/molecular-biology/molecular-biology-of-kidney-disease

Synthetic Gene Circuit Design
https://projects.nthrys.com/molecular-biology/synthetic-gene-circuit-design

Molecular Tools for Plant Biology
https://projects.nthrys.com/molecular-biology/molecular-tools-for-plant-biology

Molecular Pharmacology Tools
https://projects.nthrys.com/molecular-biology/molecular-pharmacology-tools

Molecular Biology of Hematopoiesis
https://projects.nthrys.com/molecular-biology/molecular-biology-of-hematopoiesis

Chromatin Loop and TAD Biology
https://projects.nthrys.com/molecular-biology/chromatin-loop-and-tad-biology
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Nuclear Receptor Molecular Biology
https://projects.nthrys.com/molecular-biology/nuclear-receptor-molecular-biology

Protein Secretion and Trafficking Mechanisms
https://projects.nthrys.com/molecular-biology/protein-secretion-and-trafficking-mechanisms

Molecular Clocks and Circadian Biology
https://projects.nthrys.com/molecular-biology/molecular-clocks-and-circadian-biology

Mitosis and Chromosome Segregation
https://projects.nthrys.com/molecular-biology/mitosis-and-chromosome-segregation

Membrane Protein Biology
https://projects.nthrys.com/molecular-biology/membrane-protein-biology

Molecular Biology of Obesity and Metabolism
https://projects.nthrys.com/molecular-biology/molecular-biology-of-obesity-and-metabolism

Molecular Cardiovascular Biology
https://projects.nthrys.com/molecular-biology/molecular-cardiovascular-biology

Protein Folding and Misfolding Studies
https://projects.nthrys.com/molecular-biology/protein-folding-and-misfolding-studies

Protein-Lipid Interaction Biology
https://projects.nthrys.com/molecular-biology/protein-lipid-interaction-biology

Molecular Biology of Infectious Disease Resistance
https://projects.nthrys.com/molecular-biology/molecular-biology-of-infectious-disease-resistance

CRISPR Screens and Functional Genomics
https://projects.nthrys.com/molecular-biology/crispr-screens-and-functional-genomics

Genome-Wide Association Study Support
https://projects.nthrys.com/molecular-biology/genome-wide-association-study-support

RNA Binding Protein Biology

https://projects.nthrys.com/molecular-biology/rna-binding-protein-biology

Molecular Biology Data Analysis Tools
https://projects.nthrys.com/molecular-biology/molecular-biology-data-analysis-tools

Epigenetics-Based Biomarker Development
https://projects.nthrys.com/molecular-biology/epigenetics-based-biomarker-development

Molecular Biology of Immunity at Mucosal Sites
https://projects.nthrys.com/molecular-biology/molecular-biology-of-immunity-at-mucosal-sites

Molecular Mechanisms of Metastasis
https://projects.nthrys.com/molecular-biology/molecular-mechanisms-of-metastasis

Molecular Biology of Bone and Mineral Metabolism
https://projects.nthrys.com/molecular-biology/molecular-biology-of-bone-and-mineral-metabolism

Molecular Biology of Diabetes
https://projects.nthrys.com/molecular-biology/molecular-biology-of-diabetes

Transcriptome-Wide Modification Mapping
https://projects.nthrys.cor llar-biology/trar -wide-|

n-mapping

Protein Secretome and Exosome Analysis
https://projects.nthrys.com/molecular-biology/protein-secretome-and-exosome-analysis

Recombinant Protein Characterization Methods
https://projects.nthrys.com/molecular-biology/recombinant-protein-characterization-methods

Molecular Biology of Pulmonary Disease
https://projects.nthrys.com/molecular-biology/molecular-biology-of-pulmonary-disease

Chromosome Conformation Capture Technologies
https://projects.nthrys.com/molecular-biology/chromosome-conformation-capture-technologies

Molecular Mechanisms of Angiogenesis
https://projects.nthrys.com/molecular-biology/molecular-mechanisms-of-angiogenesis

Translational Control and elF Mechanisms
https://projects.nthrys.com/molecular-biology/translational-control-and-eif-mechanisms

Proteomics Sample Preparation Methods
https://projects.nthrys.com/molecular-biology/proteomics-sample-preparation-methods
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Molecular Mechanisms of Fibrosis
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Structural Genomics Applications
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Molecular Biology of Epidermal Biology
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Genome Architecture in Disease
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CRISPR Base and Prime Editing
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Molecular Gastroenterology
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Molecular Biology of Endocrine Tumors
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Aptamer and Nucleic Acid Therapeutic Design
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Molecular Biology of Muscle Disease
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RNA Localization and Compartmentalization
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Liquid Biopsy Molecular Analysis

https://projects.nthrys.com/molecular-biology/liquid-biopsy-molecular-analysis

Fluorescence Resonance Energy Transfer Applications
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Molecular Immunology of Transplantation
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https://projects.nthrys.com/molecular-biology/clinical-molecular-biology-applications

Molecular Biology Project Topics and Focused Areas

PCR Technology and Applications

Multiplex PCR Assay Design for Pathogen Detection

* Long Range PCR for Large Fragment Amplification

Hot Start PCR Optimization for Specificity

Colony PCR for Recombinant Clone Screening

Digital PCR Platforms for Absolute Copy Number Quantification
Real-Time qPCR SaaS Analytics for High-Throughput Data Management
Rapid Viral Detection PCR Kits for Point-of-Care Testing

Automated PCR Library Preparation Systems for NGS Workflows

« Targeted Mutation Detection PCR Assays for Precision Oncology

* PCR Primer and Probe Design Automation Tools for Commercial Assay Development

Recombinant DNA Technology Applications

« Plasmid Vector Construction for Gene Expression

www.nthrys.com

| Pageb5 of 74


https://projects.nthrys.com/molecular-biology/quantitative-biology-and-systems-approaches
https://projects.nthrys.com/molecular-biology/molecular-biology-of-lysosomal-storage-diseases
https://projects.nthrys.com/molecular-biology/molecular-biology-of-glioma
https://projects.nthrys.com/molecular-biology/molecular-mechanisms-of-drug-toxicity
https://projects.nthrys.com/molecular-biology/molecular-biology-of-innate-lymphoid-cells
https://projects.nthrys.com/molecular-biology/molecular-biology-of-pancreatic-cancer
https://projects.nthrys.com/molecular-biology/molecular-neuropharmacology
https://projects.nthrys.com/molecular-biology/molecular-biology-of-senescence-and-sasp
https://projects.nthrys.com/molecular-biology/structural-bioinformatics-and-molecular-modeling
https://projects.nthrys.com/molecular-biology/molecular-biology-of-fertility-and-implantation
https://projects.nthrys.com/molecular-biology/dna-damage-and-genome-integrity-tools
https://projects.nthrys.com/molecular-biology/molecular-biology-of-mast-cells
https://projects.nthrys.com/molecular-biology/molecular-biology-of-bone-marrow-microenvironment
https://projects.nthrys.com/molecular-biology/long-read-sequencing-applications
https://projects.nthrys.com/molecular-biology/molecular-biology-of-autoimmune-diseases
https://projects.nthrys.com/molecular-biology/molecular-biology-of-connective-tissue-disorders
https://projects.nthrys.com/molecular-biology/molecular-biology-of-reproductive-cancers
https://projects.nthrys.com/molecular-biology/molecular-biology-of-xenobiotic-metabolism
https://projects.nthrys.com/molecular-biology/molecular-biology-of-leukemia
https://projects.nthrys.com/molecular-biology/molecular-biology-of-mismatch-repair
https://projects.nthrys.com/molecular-biology/molecular-biology-techniques-in-forensics
https://projects.nthrys.com/molecular-biology/molecular-biology-of-replication-stress
https://projects.nthrys.com/molecular-biology/molecular-biology-of-lymphoma
https://projects.nthrys.com/molecular-biology/molecular-biology-of-parkinson-s-disease
https://projects.nthrys.com/molecular-biology/advanced-pcr-and-nucleic-acid-detection
https://projects.nthrys.com/molecular-biology/molecular-biology-of-stem-cell-differentiation
https://projects.nthrys.com/molecular-biology/molecular-biology-of-breast-cancer
https://projects.nthrys.com/molecular-biology/molecular-biology-of-stem-cell-niche-signals
https://projects.nthrys.com/molecular-biology/molecular-mechanisms-of-chromosomal-instability
https://projects.nthrys.com/molecular-biology/clinical-molecular-biology-applications
https://projects.nthrys.com/molecular-biology/pcr-technology-and-applications/multiplex-pcr-assay-design-for-pathogen-detection
https://projects.nthrys.com/molecular-biology/pcr-technology-and-applications/long-range-pcr-for-large-fragment-amplification
https://projects.nthrys.com/molecular-biology/pcr-technology-and-applications/hot-start-pcr-optimization-for-specificity
https://projects.nthrys.com/molecular-biology/pcr-technology-and-applications/colony-pcr-for-recombinant-clone-screening
https://projects.nthrys.com/molecular-biology/pcr-technology-and-applications/digital-pcr-platforms-absolute-copy-number
https://projects.nthrys.com/molecular-biology/pcr-technology-and-applications/real-time-qpcr-saas-analytics-platform
https://projects.nthrys.com/molecular-biology/pcr-technology-and-applications/rapid-viral-detection-pcr-kits-poc
https://projects.nthrys.com/molecular-biology/pcr-technology-and-applications/automated-pcr-library-prep-ngs-systems
https://projects.nthrys.com/molecular-biology/pcr-technology-and-applications/targeted-mutation-detection-pcr-oncology
https://projects.nthrys.com/molecular-biology/pcr-technology-and-applications/pcr-primer-probe-design-automation-tools
https://projects.nthrys.com/molecular-biology/recombinant-dna-technology-applications/plasmid-vector-construction-for-gene-expression

* Gene Cloning and Library Construction

« Site-Directed Mutagenesis for Protein Engineering

» Codon Optimization for Heterologous Expression

» Synthetic Gene Synthesis and DNA Manufacturing Platforms

« High-Throughput Protein Expression Screening and Optimization Tools
* Recombinant Antibody and Therapeutic Protein Engineering Services

« Microbial Cell Factory Platform Development and Strain Engineering

« Gene Therapy Vector Manufacturing and Quality Control Systems

* Regulatory Compliance and Documentation Automation for Recombinant Products

Quantitative PCR and Gene Expression Analysis
« Reference Gene Selection for RT-gPCR Normalization
« Absolute Quantification Using Standard Curves
* SYBR Green vs TagMan Assay Comparison
« Single Cell Gene Expression Analysis by gPCR
¢ High-Throughput gPCR Automation and Data Management Systems
« Al-Powered Gene Expression Data Analysis and Interpretation Software
¢ Pre-Validated gPCR Assay Panels for Biomarker Discovery
« Multiplexed Digital PCR Platforms for Copy Number Variation Detection
* Real-Time gPCR Instrument Integration with Electronic Lab Notebooks

* Proprietary Reference Material and Quality Control Standard Kits

DNA Cloning and Vector Design
* Gateway Cloning System for High-Throughput Subcloning
¢ Golden Gate Assembly for Multi-Fragment Cloning
* Gibson Assembly for Seamless DNA Construction
* TOPO Cloning for Rapid PCR Product Cloning
* CRISPR-Cas9 Vector Optimization Platform for Gene Editing
 Bacterial Artificial Chromosome Vector Design as a Service
* Mammalian Expression Vector Rapid Optimization Toolkit
 Yeast Display Vector Library for Protein Engineering
« Lentiviral Vector Design Automation for Gene Therapy Scale-Up

« Synthetic Biology Standardized Vector Registry and Marketplace

Gel Electrophoresis and Nucleic Acid Analysis
« Agarose Gel Optimization for DNA Fragment Separation

« Pulsed Field Gel Electrophoresis for Large DNA Analysis
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* RNA Gel Electrophoresis for Integrity Assessment

« Capillary Electrophoresis for Fragment Analysis

» Automated High-Throughput Gel Imaging and Analysis Software

» Real-Time PCR Product Verification via Gel-Free Electrophoresis

 Multiplexed DNA Purity and Concentration Detection Microdevices

* Cloud-Based Gel Electrophoresis Data Management and Compliance Platform

» Next-Generation Sequencing Validation through Electrophoretic Fragment Profiling

« Portable Nucleic Acid Integrity Testing for Field and Point-of-Care

Nucleic Acid Extraction and Purification
« Genomic DNA Extraction from Diverse Sample Types
 Plasmid DNA Miniprep and Maxiprep Purification
« Total RNA Isolation Preserving Low Abundance Transcripts
« Cell-Free DNA Extraction from Liquid Biopsy Samples
« High-Throughput Nucleic Acid Purification Automation Systems
» MicroRNA and Small RNA Isolation Kit Product Lines
« Point-of-Care Nucleic Acid Extraction Cartridge Technologies
« Viral RNA Extraction from Environmental and Wastewater Samples
» Contamination-Free Nucleic Acid Extraction Service Bureaus

* Multi-Omics Sample Preparation Integration and Data Platforms

Sanger Sequencing and Fragment Analysis
« Sanger Sequencing Protocol Optimization
* Primer Walking for Long Insert Sequencing
e Sequencing Data Quality Assessment and Trimming
« Microsatellite Genotyping by Fragment Analysis
» Automated Sanger Sequencing Workflow Management Platform
» Real-Time Sequencing Quality Prediction and Failure Prevention
» Multi-Locus Fragment Analysis Data Integration and Reporting Suite
» Custom Primer Design Optimization Engine for Challenging Templates
« Capillary Electrophoresis Data Mining for Biomarker Discovery

 High-Throughput Sanger Sequencing Cost Optimization Analytics

Next Generation Sequencing Applications
* Whole Genome Sequencing Library Preparation
 Targeted Amplicon Sequencing Panel Development

» ChIP-Seq for Genome-Wide Protein-DNA Interaction Mapping
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¢ Long Read Sequencing for Structural Variant Detection

* RNA-Seq Expression Profiling Software Platform

« Single-Cell Sequencing Data Analysis and Visualization Tools

* Metagenomic Sequencing Microbial Identification Service

« Liquid Biopsy ctDNA Detection and Monitoring Platform

* Exome Sequencing Variant Annotation and Interpretation Engine

« Environmental DNA Metabarcoding Biodiversity Assessment Solution

Restriction Enzyme Analysis and Mapping
« Restriction Fragment Length Polymorphism Analysis
« In Silico Restriction Mapping for Cloning Strategy
« Restriction Enzyme Selection for Optimal DNA Digestion
« Restriction Site Introduction by Site-Directed Mutagenesis
« Automated High-Throughput Restriction Mapping and Fragment Analysis Platform
« Restriction Map Database and Enzyme Compatibility Screening Software
« Custom Restriction Digest Validation and Quality Control Service
* Real-Time Restriction Fragment Visualization and Data Integration Platform
¢ Machine Learning Enzyme Prediction for Non-Standard Genomic Targets

« Multiplexed Restriction Analysis Kit with Digital Tracking and Reporting

Southern and Northern Blotting Techniques
« Southern Blot for Transgene Copy Number Analysis
« Northern Blot for mMRNA Size and Expression Analysis
¢ DIG-Labeled Probe Preparation for Non-Radioactive Blotting
« Dot Blot and Slot Blot for Rapid Nucleic Acid Quantification
¢ Automated High-Throughput Blotting Workflow Platform
» Chemiluminescent Detection System with Al Image Analysis
» Multiplex Fluorescent Probe Design and Synthesis Service
* Membrane Hybridization Optimization Software Suite
« Portable Point-of-Care Nucleic Acid Detection Device

« Blot Image Quantification and Database Management Platform

Protein Expression in Bacterial Systems
« E. coli BL21 Expression Optimization for Soluble Protein
« Periplasmic Expression for Disulfide Bond Formation
¢ Auto-Induction Media for High-Level Protein Expression

« His-Tag Fusion Protein Purification by IMAC
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« Inclusion Body Solubilization and Refolding Optimization Platform

« Cold-Shock Expression Systems for Thermolabile Protein Production
« Secretion Signal Peptide Design Engine for Extracellular Expression
» Codon Optimization Service with Bacterial Host-Specific Algorithms

» Rapid Protein Stability and Aggregation Prediction Software Suite

« High-Throughput Fermentation Monitoring loT Platform for Scale-Up

RNA Interference and Gene Silencing
* siRNA Design and Off-Target Effect Minimization
» shRNA Vector Construction for Stable Knockdown
* miRNA Mimic and Inhibitor Functional Studies
* RNAI Screening for Functional Gene Discovery
« Delivery Optimization Platforms for RNAi Therapeutics
« High-Throughput RNAI Library Screening and Data Analytics
« Synthetic sSiRNA Manufacturing and Quality Control Services
« Off-Target Prediction Software and Sequence Validation Tools
« Cell Line Engineering for Inducible Gene Silencing Models

* RNAIi Biomarker Discovery and Patient Stratification Platforms

Protein-Nucleic Acid Interaction Studies
« Electrophoretic Mobility Shift Assay for DNA Binding
* DNase | Footprinting for Protein Binding Site Mapping
*« RNA Immunoprecipitation for RNA-Protein Interactions
* Fluorescence Anisotropy for Binding Kinetics Measurement
 Surface Plasmon Resonance Biosensor Platforms for Real-Time Binding
* Biolayer Interferometry High-Throughput Screening Service Platform
« Chromatin Immunoprecipitation Next-Generation Sequencing Analysis Software
« Microfluidic Chip Technology for Rapid Protein-RNA Complex Detection
» Machine Learning Platform for Predicting Protein-DNA Binding Specificity

* Isothermal Titration Calorimetry Instrument as Laboratory Service Bureau

CRISPR-Cas9 Gene Editing Technology
» Guide RNA Design and Validation for Gene Knockout
« Homology Directed Repair for Precise Gene Correction
* CRISPR Knock-In Reporter Cell Line Generation
« Off-Target Analysis by GUIDE-Seq and Rhampseq
* CRISPR Multiplexing Platform for Simultaneous Multi-Gene Editing
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* Delivery Optimization Service for In Vivo CRISPR Therapeutics

« Cell Viability and Toxicity Profiling Tool for CRISPR Screening

» Chromatin Accessibility Assessment Platform for CRISPR Target Selection
» Prime Editing and Base Editing Design Suite for Therapeutic Development

* Regulatory Compliance Documentation Generator for CRISPR Product Manufacturing

Fluorescence In Situ Hybridization
* FISH Probe Design for Chromosomal Locus Detection
» Comparative Genomic Hybridization Array Analysis
* RNA FISH for Single Cell Transcript Detection
« Multicolor FISH for Chromosome Rearrangement Analysis
« Automated FISH Image Analysis Software Platform
« High-Throughput FISH Assay Kits for Cancer Diagnostics
« Cloud-Based FISH Data Management and Reporting Service
* Multiplex FISH Probe Library and Synthesis Services
« Digital Pathology Platform with FISH Image Integration
* Real-Time FISH Quality Control and Signal Validation Tools

Western Blotting and Protein Detection
* SDS-PAGE Optimization for Protein Size Separation
¢ Antibody Selection and Optimization for Western Blot
« Quantitative Western Blot Using Fluorescent Detection
 Capillary Western Blot Automation Development
* High-Throughput Membrane Imaging Software for Multiplexed Detection
« Machine Learning Models for Band Intensity Quantification Automation
* Reagent Formulation Kits for Enhanced Signal-to-Noise Performance
* Cloud-Based Data Management Platform for Western Blot Compliance
» Real-Time Protein Transfer Monitoring Device with 10T Integration

» Standardized Reference Material Libraries for Blot Validation Services

DNA Methylation Analysis Methods
« Bisulfite Conversion for Methylation Analysis
» Pyrosequencing for Quantitative Methylation Analysis
« Methylation-Specific PCR for Locus Analysis
« Whole Genome Bisulfite Sequencing Data Analysis
« Targeted Methylation Panel Design and Commercial Kit Development

« Real-Time Methylation Quantification Software and Cloud Analytics
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* Epigenetic Biomarker Discovery Services for Precision Medicine
« High-Throughput Methylation Array Processing and Data Management Systems
» Machine Learning Methylation Pattern Classification for Clinical Diagnostics

 Multiplexed Digital PCR Methylation Detection Instruments and Reagents

Chromatin Immunoprecipitation Techniques
 Native ChlIP for Histone Modification Profiling
* Cross-linked ChlIP for Transcription Factor Binding
» CUT and RUN for Low Cell Number ChIP Analysis
» ATAC-Seq for Chromatin Accessibility Mapping
« ChIP-Seq Data Analysis Platforms for High-Throughput Processing
» Multiplexed ChIP Sample Preparation Kits and Reagent Systems
« Cloud-Based ChIP Epigenomics Data Integration and Visualization
« Antibody Validation and Screening Services for ChlP Applications
« Automated ChIP Workflow Instruments and Robotic Integration Systems

« Machine Learning Quality Control and Artifact Detection for ChIP Data

Molecular Cloning Strategies and Techniques
« Blunt End Ligation Cloning for PCR Products
« Directional Cloning Using Asymmetric Restriction Sites
* Overlap Extension PCR for Chimeric Gene Construction
* USER Cloning for Efficient Multi-Fragment Assembly
» Gateway Cloning Automation Platforms for High-Throughput Synthetic Biology
* CRISPR-Compatible Seamless Cloning Kits for Genome Engineering Applications
« In Vitro Recombination Assembly SaaS for Distributed Synthetic Biology Networks
* Topoisomerase-Mediated Directional Cloning Enzyme Kits for Expression Screening
» Machine Learning-Optimized Clone Screening Platforms Reducing False Positives

» Modular DNA Assembly Standards with Commercial Plasmid Repository Services

Transformation and Transfection Methods
» Chemical Competent Cell Preparation and Transformation
« Electroporation for Bacterial and Mammalian Cells
* Lipofection Optimization for Plasmid Transfection
« Viral Transduction for Stable Gene Integration
« Microfluidic-Based High-Throughput Cell Transfection Platforms
 Al-Powered Transfection Parameter Optimization SaaS Solutions

« Non-Viral Gene Delivery Nanoparticle Manufacturing Services
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* Real-Time Transfection Monitoring and Analytics Instruments
* Engineered Reagent Kits for Difficult-to-Transfect Cell Types

» Multiplexed Transfection Validation and Quality Assurance Platforms

Promoter Analysis and Transcriptional Regulation
« Promoter-Reporter Gene Construct Development
« Deletion Analysis for Promoter Element Mapping
« Transcription Factor Binding Site Identification
« Inducible Promoter System Development
« High-Throughput Promoter Strength Quantification Platform
« Chromatin Immunoprecipitation Data Analysis Software Suite
« Synthetic Promoter Design Engine with Machine Learning Optimization
* Real-Time Transcriptional Activity Monitoring and Reporting Dashboard
* Regulatory Element Library Database with Commercial Licensing System

« Epigenetic State Prediction Tool for Context-Specific Gene Regulation

DNA Repair Mechanism Studies
« Comet Assay for DNA Strand Break Detection
« Gamma-H2AX Foci as DNA Damage Marker
* Homologous Recombination Repair Pathway Analysis
* Base Excision Repair Enzyme Activity Assays
* Mismatch Repair Deficiency Detection Software Platform
* Non-Homologous End Joining Pathway Profiling Service
* Nucleotide Excision Repair Activity Monitoring Toolkit
* DNA Repair Capacity Biomarker Development Consulting
¢ Translesion Synthesis Pathway Analytics Engine

* ATM-p53 Checkpoint Response Testing Automation System

Gene Regulatory Network Analysis
« Transcription Factor Network Reconstruction
« Enhancer-Promoter Interaction Mapping
» Super Enhancer Identification in Disease Cells
« Cis-Regulatory Element Database Construction
« Dynamic Gene Expression Profiling SaaS Platform
« Chromatin Accessibility Prediction Engine for Drug Discovery
« Microbial and Pathogenic Gene Regulatory Circuit Designer

« Tissue-Specific Regulatory Network Inference and Visualization
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* Non-Coding RNA Regulatory Module Mining Commercial Software

« Perturbation Response Prediction for Cell Engineering Applications

MRNA Processing and Splicing Analysis
« Alternative Splicing Detection by RNA-Seq
* Minigene Splicing Reporter System Development
* Splicing Factor Knockdown and Phenotype Analysis
« 3-Prime End Processing and Polyadenylation Studies
» Real-Time mRNA Stability Monitoring SaaS Platform
* Splice Site Mutation Prediction Engine for Clinical Diagnostics
« High-Throughput Splicing Validation and Screening Service
« Exon Junction Complex Mapping and Analysis Tools
« Circular RNA Detection and Quantification Commercial Kit

« Splicing Defect Phenotyping and Drug Screening Platform

Chromatin Remodeling and Epigenetics
* SWI/SNF Complex Function in Gene Activation
« Histone Deacetylase Inhibitor Effects on Transcription
» Polycomb Repressive Complex Target Gene Identification
* Nucleosome Positioning Analysis by MNase-Seq
* CRISPR-Based Epigenetic Editor Platform for Gene Silencing
 High-Throughput Chromatin Immunoprecipitation Analysis Software Suite
* Real-Time Epigenetic Biomarker Detection Service for Cancer Diagnosis
» Synthetic Chromatin Remodeling Complex Engineering Toolkit and Reagents
* Machine Learning Prediction Tool for Histone Mark Correlation Patterns

e Chromatin Accessibility Profiling Service Using ATAC-Seq Technology

Non-Coding RNA Biology
* Long Non-Coding RNA Subcellular Localization
« Circular RNA Identification and Function Analysis
« Small Nucleolar RNA Function and Biogenesis Studies
« tRNA Modification and Translational Fidelity Studies
» MicroRNA Target Prediction and Validation Platforms
« Competing Endogenous RNA Network Analysis SaaS Tools
« Small Interfering RNA Design and Optimization Software
* Non-Coding RNA Biomarker Discovery and Commercialization Services

* RNA Secondary Structure Prediction and Therapeutic Design Platforms
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* Non-Coding RNA Expression Profiling and Data Integration Solutions

Immunofluorescence and Cell Imaging
« Multicolor Immunofluorescence Protocol Development
* Proximity Ligation Assay for Protein Interaction Detection
e Super Resolution Microscopy for Nanoscale Imaging
« Live Cell Imaging of Protein Dynamics
» Automated High-Throughput Immunofluorescence Screening Platforms
 Cloud-Based Image Analysis and Al-Powered Cell Segmentation
» Multiplexed Spectral Imaging and Unmixing Software Solutions
« 3D Volumetric Cell Reconstruction and Spatial Analysis Tools
« Real-Time Cellular Kinetics Monitoring and Tracking Systems

« Custom Fluorescent Probe and Dye Conjugation Services

Protein-Protein Interaction Analysis
« Co-Immunoprecipitation for Interaction Verification
 Yeast Two-Hybrid Screening for Interactome Mapping
* BiFC for Protein Interaction Visualization in Cells
« BiolD Proximity Labeling for Interaction Discovery
« Surface Plasmon Resonance Kinetics Platform for Real-Time Binding
¢ AlphaFold Integration Services for Structural Interaction Prediction
¢ High-Throughput Mammalian Two-Hybrid Platform for Scalable Screening
« Immunological Footprinting Technology for Epitope-Specific Interaction Mapping
* Cloud-Based Interaction Network Database and Curation Service

¢ Fluorescence Recovery After Photobleaching Instrumentation and Analysis Suite

Mutagenesis Techniques and Applications
« Site-Directed Mutagenesis for Functional Analysis
¢ Alanine Scanning Mutagenesis for Residue Mapping
« Saturation Mutagenesis Library Construction
« Insertion and Deletion Mutagenesis for Domain Analysis
« High-Throughput Random Mutagenesis Screening Platforms
 Al-Powered Predictive Mutagenesis Design Software
« Error-Prone PCR Kits for Directed Evolution Services
* CRISPR-Based Multiplexed Mutagenesis Discovery Platforms
« Protein Stability Optimization Through Chemical Mutagenesis Tools

« Automated Codon Optimization and Mutagenesis Synthesis Services
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Gene Expression Profiling Technologies
* Microarray Expression Profiling Data Analysis
* RNA-Seq Workflow Development and Optimization
* NanoString nCounter Gene Expression Analysis
« Spatial Gene Expression Analysis in Tissue Sections
« Single-Cell RNA-Seq Commercial Platform Integration and Scaling
» Bulk RNA-Seq Service Bureaus and Managed Data Analysis
* Long-Read RNA Sequencing Technology Commercialization Solutions
» Multiplexed Gene Expression Detection Kits and Reagent Lines
 Al-Powered Gene Expression Data Interpretation and Biomarker Discovery

« Lab Information Management Systems for Expression Profiling Workflows

Molecular Biology of Cancer
» Oncogene Activation Mechanism Studies
« Tumor Suppressor Gene Inactivation Analysis
« Cancer Driver Mutation Functional Characterization
» Telomere Maintenance Mechanism Analysis
« Cancer Genomics Data Mining Platform for Precision Treatment
» Metastasis Pathway Prediction Engine and Risk Stratification
« Immunotherapy Response Biomarker Discovery and Validation Suite
 Synthetic Lethal Interaction Screening Platform for Drug Development
« Cancer Cell Plasticity and Epithelial-Mesenchymal Transition Analyzer

* Circulating Tumor DNA Mutation Tracking and Clonal Evolution Software

Ribosome Biology and Translation Studies
» Polysome Profiling for Translational Activity Analysis
* Ribosome Profiling for Translome Mapping
* IRES-Mediated Translation Mechanism Studies
» Upstream Open Reading Frame Regulation Analysis
» tRNA Modification Profiling SaaS Platform
» Ribosomal Stalling Detection and Optimization Tools
* Translation Fidelity Quality Control Testing Service
« Synthetic Biology Codon Optimization Engine Platform
» Ribosome-Associated Quality Control Biomarker Kit

« Translation Initiation Complex Screening and Profiling Service
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Cell Cycle and Checkpoint Analysis
¢ Flow Cytometric Cell Cycle Phase Distribution Analysis
* CDK Activity Assay for Cell Cycle Progression
*« DNA Damage Checkpoint Signaling Analysis
e Spindle Assembly Checkpoint Mechanism Studies
» Real-time Cell Cycle Synchronization Software Platform
» Mitotic Index Quantification Analytics Engine
» Checkpoint Recovery Biomarker Screening Service
 High-content G1-S Transition Detection Kit
« Tetraploid Cell Detection and Isolation Platform

« Checkpoint Inhibitor Response Profiling Service

Apoptosis and Cell Death Molecular Analysis
« Caspase Activation Assay Development
« Bcl-2 Family Protein Interaction Analysis
» Mitochondrial Membrane Potential Measurement
« Necroptosis and Pyroptosis Pathway Characterization
* Annexin V Binding Commercial Detection Platform Suite
¢ Live Cell Imaging SaaS for Real-time Apoptosis Monitoring
* DNA Fragmentation Biomarker Assay Commercialization Tools
« Protein Ubiquitination and Proteasomal Degradation Profiling Service
* Reactive Oxygen Species Generation Detection Commercial Kit

« Death Receptor Signaling Pathway Validation Platform

Molecular Virology Tools and Techniques
 Viral RNA Genome Extraction and Quantification
* Reverse Genetics System Development for RNA Viruses
« Viral Protein Expression and Functional Characterization
« Antiviral Drug Target Identification and Validation
» High-Throughput Viral Sequencing and Variant Detection Platforms
« Viral Vector Manufacturing and Scale-Up Production Systems
* Real-Time PCR and gPCR Viral Quantification Assay Kits
« Viral Protein Interaction Mapping and Structure Prediction Software
« Viral Immunoassay Development and Diagnostic Validation Services

« Virus Neutralization Assay Automation and High-Throughput Screening
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Autophagy Molecular Biology
» Autophagy Flux Assay Development
* Selective Autophagy Receptor Function Studies
* MTOR and AMPK Regulation of Autophagy Initiation
* Autophagosome Biogenesis Membrane Source Studies
 Lysosomal Degradation Capacity Assessment Platforms
 LC3 Lipidation Detection Diagnostic Kits Commercial
» P62 Protein Accumulation Monitoring SaaS Analytics
« Vesicular Traffic Dynamics Real-Time Imaging Tools
« ULK1 and ATG13 Complex Activity Assay Services

» Mitophagy Selectivity Profiling Commercial Testing Platform

Molecular Basis of Genetic Diseases
 Pathogenic Variant Functional Characterization
« Splicing Mutation Analysis in Genetic Disease
« Protein Aggregation in Genetic Neurodegenerative Disease
* AAV Gene Therapy Construct Design for Genetic Disorders
 Al-Powered Pharmacogenomic Variant Interpretation SaaS Platform
« High-Throughput Structural Prediction Tool for Missense Mutations
« Liquid Biopsy Biomarker Discovery Platform for Cancer Genetic Variants
 Epigenetic Modification Analysis Toolkit for Genetic Disease Stratification
» Mitochondrial DNA Mutation Detection and Risk Stratification Service

» Copy Number Variation Interpretation Engine for Clinical Decision Support

Organelle Biology and Intracellular Trafficking
« Endosome Trafficking and Sorting Mechanism Studies
* Golgi Complex Function and Vesicle Budding
« Mitochondria Morphology and Dynamics Analysis
» Lysosome Function and Biogenesis Studies
» Peroxisome Biogenesis and Cargo Import Software Platform
 Autophagy Flux Monitoring and Degradation Pathway Analytics
» Endoplasmic Reticulum Stress Response Screening and Prediction Tool
« Lipid Droplet Metabolism and Storage Capacity Quantification System
» Nuclear-Cytoplasmic Transport and Import-Export Rate Analysis Service

« Vesicle Fusion and SNARE Complex Interaction Mapping Technology
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Protein Ubiquitination and Proteasome Biology
« Ubiquitin Linkage Type Analysis by Mass Spectrometry
« E3 Ubiquitin Ligase Substrate Identification
« Deubiquitinase Activity and Substrate Profiling
« Proteasome Activity Measurement in Health and Disease
» Ubiquitin Chain Architecture Mapping Software Platform
» Real-time Proteasome Degradation Kinetics Monitoring Tool
» Al-Powered E2-E3 Ligase Interaction Prediction Engine
 Substrate Selectivity Profiling Service for Proteasome-Targeting Drugs
« Neddylation Pathway Integration Analysis for Drug Development

« High-Content Screening System for Ubiquitination Modulator Discovery

Molecular Immunology Techniques
« Antibody Variable Region Cloning and Expression
* TCR and BCR Repertoire Sequencing Analysis
« MHC Tetramer Preparation for Antigen-Specific T Cell Staining
« Cytokine ELISPOT Assay Development
¢ High-Throughput Flow Cytometry Panel Design and Optimization Software
« Immune Cell Isolation and Enrichment Service Platform
« Multiplex Immunoassay Development and Validation Tools
« Immune Cell Activation and Stimulation Assay Kits
* Peptide-MHC Binding Prediction and Immunogenicity Screening Platform

« Single-Cell Immune Profiling and Analysis Workflow Solutions

Nucleotide Metabolism and Salvage Pathways
¢ Purine and Pyrimidine Biosynthesis Enzyme Assays
* Nucleotide Pool Analysis by LC-MS
* Nucleoside Analog Drug Mechanism of Action Studies
» Ribonucleotide Reductase Regulation Studies
* Nucleotide Salvage Pathway Inhibitor Screening Platform
* dNTP and rNTP Pool Monitoring Real-Time Diagnostics System
* Nucleoside Transporter Profiling and Drug Uptake Prediction Software
« Metabolic Flux Analysis Tools for Nucleotide Synthesis Optimization
« Enzyme Kinetics Database and Inhibitor Response Prediction Engine

« Salvage Pathway Mutant Cell Line Engineering and Characterization Services
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Molecular Evolution and Phylogenetics
* Multiple Sequence Alignment for Phylogenetic Analysis
* Selection Pressure Analysis Using dN/dS Ratios
* Ancestral Sequence Reconstruction for Protein Engineering
* Horizontal Gene Transfer Detection in Genomes
» Molecular Clock Calibration Platform for Drug Development
» Phylogenetic Signature Detection Engine for Biomarker Discovery
» Comparative Genomics Pipeline for Synthetic Biology Applications
« Orthologue Prediction Service for Gene Function Annotation
» Codon Usage Optimization Engine for Heterologous Protein Expression

« Phylodynamic Inference Platform for Real-Time Pathogen Surveillance

Microbial Molecular Biology Tools
« Bacterial Two-Component System Characterization
« Quorum Sensing Signal Molecule Detection and Analysis
« Bacterial Sigma Factor Regulon Mapping
» Transposon Mutagenesis for Essential Gene Identification
¢ CRISPR-Cas9 Guide RNA Design and Validation Platform
« Plasmid Construction and Synthetic Biology Design Suite
« Microbial Phenotype Prediction Using Machine Learning Models
» Microbial Genomic DNA Extraction Optimization Technology
« Horizontal Gene Transfer and Conjugation Efficiency Analytics

* Metagenomic Pathogen Detection and Species ldentification Kit

Nucleosome and Histone Biology
« Histone Variant Function in Chromatin Regulation
« Histone Modification Writer and Eraser Enzyme Studies
« Bromodomain and Chromodomain Reader Protein Analysis
* Nucleosome Reconstitution and Stability Analysis
» Chromatin Immunoprecipitation High-Throughput Commercial Services
» Nucleosome Positioning Prediction Software and Cloud Platform
« Histone Post-Translational Modification Detection Mass Spectrometry Tools
* Nucleosome Stability Assessment and Drug Screening Platform
« Histone-DNA Interaction Kinetics Measurement Biophysical Services

« Epigenetic Profiling and Nucleosome Mapping Commercial Genomics Pipeline
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Molecular Basis of Drug Resistance
« Drug Resistance Mutation Identification by Sequencing
« Efflux Pump Overexpression in Drug Resistance
* Drug Target Amplification in Resistance Studies
« Collateral Sensitivity Network Analysis
« Epistatic Interaction Mapping Platform for Resistance Prediction
 Protease Inhibitor Resistance Profiling as Cloud Service
» Horizontal Gene Transfer Detection Engine for Clinical Surveillance
 Heteroresistance Quantification and Risk Stratification System
* Regulatory Element Mutation Analysis Suite for Resistance Mechanisms

« Compensatory Fitness Cost Modeling for Resistance Variant Sustainability

Nucleic Acid Therapeutics Development
« siRNA Design and Delivery for Gene Silencing
¢ Antisense Oligonucleotide Therapeutic Development
* MRNA Therapeutic Production and Characterization
« Aptamer Selection and Therapeutic Application
* CRISPR-Cas Gene Editing Platform for Therapeutic Development
« Circular RNA Manufacturing and Scale-up Technology Services
* Modified Nucleotide Synthesis and Modification Tools Suite
* Nucleic Acid Payload Encapsulation and Delivery Optimization
« Bioanalytical Quality Control Platform for Nucleic Acid Therapeutics

* Immunogenicity and Safety Prediction Software for RNA Drugs

Molecular Biology of Stem Cells
* Pluripotency Gene Regulatory Network Analysis
* Epigenetic Reprogramming During iPSC Generation
« Lineage Tracing Using Molecular Reporters
« Wnt and Notch Pathway Regulation of Stem Cells
» Stem Cell Differentiation Prediction Software Platform
* Real-time Stem Cell Quality Control Assay Tools
» Metabolic Profiling Service for Stem Cell Bioreactors
 Transcriptomic Database and Analysis Pipeline
« Cell Surface Marker Selection and Sorting Protocol Suite

« Genomic Stability Monitoring and Risk Assessment Service
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Sequencing-Based Genomic Variant Analysis
* SNP Genotyping by Allele Specific PCR
» Copy Number Variation Detection by gPCR
» Structural Variant Detection by Paired End Sequencing
« Somatic Variant Calling in Tumor-Normal Pairs
» Germline Variant Classification for Clinical Reporting Platforms
* Mitochondrial DNA Variant Detection for Personalized Medicine Services
« Liquid Biopsy Circulating Tumor DNA Variant Detection Solutions
» Pharmacogenomic Variant Profiling for Precision Drug Response Testing
« Agrigenomic Crop Trait Variant Discovery and Selection Tools

« Microbiome Pathogen Variant Tracking for Infection Surveillance Networks

Protein Modification and Post-Translational Analysis
« Phosphorylation Site Mapping by Mass Spectrometry
« SUMOylation and NEDDylation Substrate Analysis
« Acetylation and Methylation Proteomics Analysis
« Palmitoylation and Lipid Modification Detection
« Ubiquitination Site Discovery and E3 Ligase Prediction Platform
* Glycosylation Mapping and Structural Characterization Analysis Tool
« Oxidative Modification Detection and Protein Stability Assessment Service
* Proteolytic Cleavage Prediction Engine for Therapeutic Protein Engineering
« S-Nitrosylation and Thiol Modification High-Resolution Analysis Platform

* Multi-PTM Integration and Systems-Level Proteomics Analytics Suite

Nucleic Acid Hybridization Technologies
* In Situ Hybridization for Tissue Gene Expression
* Molecular Beacon Probe Development for Detection
e Toehold Switch Riboregulator for Nucleic Acid Detection
» DNA Microarray Hybridization for Genotyping
« Liquid Biopsy NGS Panel for Circulating Nucleic Acid Detection
* FISH Probe Automation Systems for Clinical Cytogenetics Laboratory
» Aptamer-Based Biosensor SaaS for Real-Time Biomarker Quantification
» CRISPR-Based Nucleic Acid Detection Kit for Pathogen Screening
« Digital PCR Droplet Partition Technology for Copy Number Variation
* Programmable RNA Tile Assembly Platform for Synthetic Biology
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Molecular Tools for Developmental Biology
* Morpholino Antisense Knockdown in Zebrafish
* Reporter Gene Analysis in Drosophila Development
* CRISPR Screening in C. elegans Development
« Single Cell Developmental Trajectory Analysis
« Live Imaging Platform for Embryonic Development Tracking
» Organoid Generation Optimization Software Suite
 High-Throughput Developmental Phenotyping and Screening Service
» Spatial Transcriptomics Data Integration and Visualization Platform
« Developmental Gene Regulatory Network Modeling Software

« Transgenic Model Generation Automation and Data Repository

Mitochondrial DNA Analysis
« Mitochondrial DNA Copy Number Quantification
« Mitochondrial DNA Mutation Detection and Heteroplasmy
« Mitochondrial Genome Sequencing and Annotation
« Mitochondrial DNA Repair Mechanism Studies
« Mitochondrial DNA Pathogenic Variant Classification SaaS Platform
* Real-time mtDNA Quality Control and Validation Services
« Mitochondrial DNA Age and Disease Risk Biomarker Tools
« High-Throughput mtDNA Population Screening and Epidemiology Platform
« Specialized mtDNA Contamination Detection and Remediation Software

« Mitochondrial DNA Therapeutic Target Discovery and Validation Suite

Transcription Factor Biology
 Transcription Factor Domain Mapping by Deletion Analysis
¢ Nuclear Localization Signal Characterization
 Transcription Factor Dimerization Partner Analysis
 Transcription Factor Turnover and Stability Regulation
« High-Throughput Transcription Factor Binding Site Discovery Platform
« Transcription Factor Interaction Network Prediction Software Suite
« Epigenetic Chromatin Accessibility and TF Occupancy Analysis Tool
* Regulatory Element Mutation Impact Prediction for Clinical Genomics
« Transcription Factor Post-Translational Modification Database and API

« Synthetic Transcription Factor Design and Validation Service Platform
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Telomere Biology and Maintenance
» Telomere Length Measurement by Q-FISH and gPCR
» Telomerase Activity Assay Development
* Shelterin Complex Function and Telomere Protection
* ALT Pathway Characterization in Cancer Cells
» Telomere Dysfunction Biomarker Platform for Aging Diagnostics
« Commercial Telomerase Inhibitor Screening and Drug Development Suite
» Telomere Maintenance Status Monitoring System for Cell Therapy
» Genomic Instability Risk Assessment Tool via Telomere Dynamics
« High-Throughput Telomere Fluorescence In-Situ Hybridization Automation

» Telomere-Based Replicative Senescence Prediction Engine for Longevity

Molecular Diagnostics Development
» Molecular Beacon Assay for Pathogen Detection
* LAMP Assay Development for Point-of-Care Testing
» ddPCR for Rare Mutation Detection and Quantification
* CRISPR Cas12 Diagnostic Assay Development
* Next-Generation Sequencing Panel Design for Cancer Genomics
« Liquid Biopsy ctDNA Detection and Quantification Platform
* Multiplex gPCR Assay Development Suite for Infectious Diseases
« Microfluidic Digital PCR Cartridge Manufacturing and Analysis
 Al-Powered Variant Classification and Interpretation Software Tool

* High-Throughput Genotyping Microarray Services for Precision Medicine

RNA Structure and Function Analysis
* RNA Secondary Structure Probing by SHAPE
* RNA G-Quadruplex Identification and Function
* RNA Localization and Transport Mechanism Studies
* RNA Phase Separation and Condensate Biology
* RNA Modification Detection and Quantification Platform
» Dynamic RNA Tertiary Structure Computational Modeling Suite
* RNA-Protein Interaction Mapping and Database Services
« High-Throughput Synthetic RNA Library Screening Platform
» Real-Time RNA Stability and Degradation Prediction Tool
« Native RNA Topology Analysis and Folding Validation System
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Molecular Parasitology Tools
 Parasite Transfection and Genetic Manipulation
* Parasite Gene Expression Regulation Analysis
* Drug Target Validation in Parasite Systems
¢ Parasite Surface Antigen Variation Mechanisms
« Parasite Proteomics Discovery Platform for Drug Development
* Real-Time PCR Assay Kits for Parasite Detection
» High-Throughput Parasite Phenotyping and Screening Service
« Genomic Sequencing Data Analysis Suite for Parasites
 Fluorescent Reporter Parasite Cell Line Development Service

« Immunofluorescence Imaging and Analysis Software Suite

Intracellular Signaling Pathway Analysis
« Kinase Substrate Identification by Phosphoproteomics
« Second Messenger Detection in Live Cells
« Scaffold Protein Function in Signaling Specificity
* Feedback Loop Analysis in Signaling Networks
* G-Protein Coupled Receptor Activation Profiling Platform
« Signal Transduction Network Visualization and Prediction Engine
« Protein-Protein Interaction Dynamics Analysis SaaS Solution
« Calcium Flux Imaging and Quantification Commercial Toolkit
« Lipid Raft Compartmentalization Mapping and Drug Targeting Platform

* Temporal Signaling State Classification and Prediction Model

Molecular Biology of Aging
« Senescence-Associated Secretory Phenotype Analysis
 Longevity Gene Network Analysis
 Proteostasis Decline in Aging Studies
* DNA Damage Accumulation During Cellular Aging
» Mitochondrial Dysfunction Biomarker Detection Platform
« Epigenetic Clock Prediction Software for Biological Age
« Cellular Senescence Scoring and Elimination Service
» Telomere Length Monitoring and Regression Analytics Tool
« Nutrient-Gene Interaction Database for Longevity Optimization

« Inflammaging Cytokine Profiling and Intervention Monitoring
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Viral Gene Expression and Replication
« Viral Promoter Activity Analysis in Host Cells
* Viral RNA Capping and Modification Studies
* Viral Replication Compartment Formation Studies
« Defective Interfering Particle Biology Studies
« Viral Polymerase Fidelity and Mutation Rate Prediction Platform
 Real-time Viral Translation Kinetics Monitoring and Optimization Tools
« Viral Genome Encapsidation and Packaging Efficiency Analysis Software
» Host Innate Response Evasion Prediction and Viral Immune Escape Modeling
« Viral Transcript Processing and Alternative Splicing Pattern Detection Engine

 Replication-Competent Viral Vector Safety and Containment Assessment Tool

Extrachromosomal DNA Biology
« Episomal Plasmid Maintenance in Eukaryotic Cells
» Extrachromosomal Circular DNA Detection in Cancer
« Bacterial Plasmid Incompatibility and Stability
» Mitochondrial Plasmid and Episome Biology
* Cell-Free Protein Production Systems Using Engineered Plasmids
» Gene Therapy Delivery Optimization via Synthetic Episomes
* Chloroplast and Organellar DNA Engineering for Crop Enhancement
« Liquid Biopsy Platforms for Circulating Cell-Free DNA Analysis
« Viral Vector Production Optimization Using Engineered Extrachromosomal DNA

 Synthetic Biology CAD Software for Extrachromosomal DNA Design

Genome Stability and Replication Fidelity
* Replication Fork Stalling and Restart Mechanisms
* Mismatch Repair Pathway Function Analysis
* Replication Timing Program Analysis by BrdU-Seq
« Origin of Replication Firing Regulation Studies
* DNA Polymerase Fidelity Screening Platform for Drug Discovery
* Nucleotide Excision Repair Pathway Validation and Biomarker Service
» Homologous Recombination Repair Efficiency Analytics Dashboard
 Telomere Length and Chromosome Stability Monitoring Software Suite
» Checkpoint Control and Cell Cycle Synchronization Optimization Tools

« Single-Stranded Break Detection and Repair Kinetics Profiling Service
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Molecular Toxicology Mechanisms
* Chemical-DNA Adduct Formation and Detection
* Reactive Oxygen Species-Mediated DNA Damage Studies
* Toxicant-Induced Gene Expression Profiling
« Epigenetic Toxicology Mechanism Studies
« Protein Binding Kinetics Modeling Software for Drug Toxicity Prediction
» Metabolic Bioactivation Screening Platforms for Industrial Chemical Safety
» Mitochondrial Dysfunction Detection Systems for Consumer Product Testing
« Signal Transduction Pathway Analysis Tools for Environmental Contaminants
« Organ-Specific Toxicity Biomarker Discovery Engines for Precision Medicine

« Xenobiotic Metabolism Pathway Database and Integration Platform

Recombination and Genome Rearrangement
« Homologous Recombination Frequency Measurement
« V(D)J Recombination Mechanism Studies
« Transposon Mobility and Regulation Analysis
* Gene Conversion Event Detection and Analysis
* Chromosomal Translocation Detection Platform for Cancer Genomics
* CRISPR Off-Target Effect Prediction and Mitigation Software
« Synthetic DNA Rearrangement Engineering and Optimization Toolkit
« Non-Homologous End Joining Repair Efficiency Assay Service
* Genome Stability Monitoring Platform for Biomanufacturing

* Retroviral Integration Site Mapping and Safety Analysis System

Nuclear Architecture and Organization
* Nuclear Pore Complex Function in Transport
¢ Lamina-Associated Domain Regulation
¢ Nucleolus Function in Ribosome Biogenesis
» Phase Separation in Nuclear Body Formation
» Chromatin Accessibility Profiling Platform for Drug Discovery
* Nuclear Scaffold Protein Interaction Mapping Software Suite
» Heterochromatin Formation Monitoring System for Epigenetic Research
* Nuclear Envelope Integrity Assessment Diagnostic Service
« Transcriptional Hub Clustering Analysis Tool for Genomics

« Nuclear Localization Sequence Prediction Engine for Therapeutics
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Functional Nucleic Acid Technology
*« DNAzyme Selection for Biosensor Applications
* DNA Nanotechnology Structural Assembly
* SELEX Aptamer Development Against Disease Targets
* Ribozyme Engineering for RNA Cleavage Applications
» Aptamer-Based Therapeutic Drug Discovery Platform
» Real-Time Molecular Diagnostic Biosensor Manufacturing Service
« Synthetic RNA Catalyst Library Screening and Optimization Tool
* Nucleic Acid Aptamer Conjugate Manufacturing and Quality Assurance
« Functional Nucleic Acid IP Patent and Licensing Analytics Platform

« Custom Aptamer Affinity Reagent Development and Commercialization Service

Protein Quality Control Mechanisms
« ER Quality Control and ERAD Pathway Studies
» Molecular Chaperone Network Function Analysis
» Aggrephagy and Protein Aggregate Clearance
« Integrated Stress Response Pathway Analysis
* Proteasome Activity Monitoring SaaS for Drug Discovery
« Lysosomal Degradation Pathway Diagnostic Kit and Service
« Protein Misfolding Disease Biomarker Detection Platform
* Heat Shock Protein Expression Optimization Software Tool
« Ubiquitin-Proteasome System Target Identification Platform

* Protein Quality Control Phenotyping Service for Therapeutics

Metabolic Regulation at Molecular Level
« Allosteric Enzyme Regulation Mechanism Studies
* Transcriptional Regulation of Metabolic Genes
« Metabolic Enzyme Moonlighting Function Studies
« Post-Translational Metabolic Enzyme Regulation
» Metabolic Flux Analysis Software for Biopharmaceutical Production
« Al-Powered Metabolic Biomarker Discovery Platform for Diagnostics
» Enzyme Kinetic Parameter Database and Prediction Engine
« Targeted Metabolic Pathway Modulation Tools for Drug Development
« Real-Time Cellular Metabolism Monitoring Biosensor Hardware

« Metabolic Enzyme Engineering Platform for Synthetic Biology
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Bacterial Genome and Plasmid Engineering
* Lambda Red Recombineering for Genome Editing
* CRISPR-Cas Editing in Diverse Bacterial Species
* Synthetic Operon Construction for Metabolic Engineering
 Bacterial Artificial Chromosome Engineering
 High-Throughput Plasmid Library Screening and Validation Platform
» Multiplex Gene Integration Tools for Industrial Strain Optimization
» Bacterial Genome Annotation and Regulatory Element Mapping Service
« Codon Optimization and Heterologous Expression Prediction Engine
« Antibiotic-Free Selection Marker Systems for Plasmid Stability

« Plasmid Copy Number Control and Burden Mitigation Platform

Nuclear Receptor Molecular Biology
* Nuclear Receptor Ligand Binding Domain Characterization
« Nuclear Receptor Response Element Mapping
« Coactivator and Corepressor Interaction Studies
* Nuclear Receptor Cross-Talk Mechanism Analysis
* Nuclear Receptor Selectivity Profiling Platform for Drug Discovery
« Allosteric Modulation Detection and Optimization Software Suite
« Tissue-Specific Nuclear Receptor Activity Prediction Engine
* Nuclear Receptor Epigenetic Remodeling Impact Assessment Tool
¢ Ligand-Induced Conformational Dynamics Characterization Service

* Multi-Target Nuclear Receptor ADME-Tox Prediction Database

Molecular Biology of Inflammation
* NFkB Signaling Pathway Activation Analysis
¢ Inflammasome Assembly and Activation Mechanism
« Cytokine mRNA Stability Regulation in Inflammation
« Epigenetic Regulation of Inflammatory Gene Memory
« Inflammatory Biomarker Discovery and Validation Platform
» Real-time Immune Cell Profiling and Classification Software
« Anti-inflammatory Drug Target Screening and Hit Identification
« Inflammatory Microenvironment Mapping and Spatial Analytics Tool
 Personalized Inflammation Response Prediction Engine and Scoring

« Inflammatory Pathway Interconnectivity Mapping and Network Simulation
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Transcriptomics and Gene Expression Analysis
* RNA-Seq Differential Expression Analysis Pipeline
* Single Cell Transcriptomics Data Analysis
* Long Non-Coding RNA Expression Profiling
* Real-Time PCR Quantification Method Development
» Spatial Transcriptomics Imaging Platform for Tissue Mapping
» Bulk RNA-Seq Quality Control and Preprocessing Automation Tool
» Gene Expression Biomarker Discovery Service for Clinical Diagnostics
» Temporal Gene Expression Dynamics Analysis for Drug Response
» Multi-Omics Integration Platform Linking Transcriptomics and Proteomics

« Isoform-Level Expression Quantification Engine for Splice Variants

Protein Secretion and Trafficking Mechanisms
« Signal Peptide Function and Cleavage Analysis
« Glycoprotein Folding Quality Control in the ER
» Unconventional Protein Secretion Mechanism Studies
* GPI Anchor Biosynthesis and Protein Anchoring
« COPII Vesicle Formation Optimization Software for Biopharmaceutical Production
» Real-time Protein Aggregation Detection and Prevention Platform
« Endoplasmic Reticulum Stress Response Biomarker Diagnostic Kit
« Vesicular Transport Pathway Engineering Services for Therapeutic Protein Design
« High-throughput Secretion Efficiency Screening Platform for Antibody Engineering

* Membrane Protein Trafficking Prediction Engine Using Machine Learning

Molecular Clocks and Circadian Biology
« Circadian Gene Expression Oscillation Analysis
» Circadian Protein Post-Translational Modification Cycling
* Chromatin Rhythms and Circadian Gene Regulation
» Metabolite-Clock Feedback Mechanism Studies
« Circadian Biomarker Discovery Platform for Precision Medicine
» Real-Time Circadian Rhythm Monitoring Wearable Integration Suite
» Chronopharmacology Dosing Algorithm Engine for Clinical Decision Support
« Circadian Rhythm Disruption Risk Assessment and Intervention Software
« Temporal Drug-Target Interaction Mapping and Efficacy Prediction Engine

« Circadian Tissue-Specific Molecular Profiling Analytics for Biotech Research
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G-Protein Coupled Receptor Molecular Biology
* GPCR Expression and Functional Characterization
¢ GPCR Dimerization and Oligomerization Studies
* Beta-Arrestin Biased Signaling Mechanism Analysis
¢ GPCR Internalization and Recycling Pathway Studies
* GPCR Ligand Screening and Drug Discovery Platform
« Allosteric Modulation Site Prediction and Validation Tools
* GPCR Conformational State Modeling SaaS Platform
* Biased Signaling Pathway Profiling and Optimization Service
* GPCR Tissue-Specific Expression and Localization Database

* G-Protein Coupling Selectivity Prediction Engine

Mitosis and Chromosome Segregation
« Kinetochore Assembly and Function Analysis
« Mitotic Spindle Assembly and Dynamics
¢ Chromosome Condensation Mechanism Studies
« Cytokinesis Regulation and Abscission Mechanism
* Anaphase Checkpoint Validation Software for Cell Line Quality
« Sister Chromatid Segregation Error Detection and Prediction Platform
« Centrosome Dynamics Monitoring System for Cancer Drug Screening
« Chromosomal Instability Biomarker Assay Development and Licensing Service
« Mitotic Arrest and Recovery Analysis SaaS for Drug Development

* Lagging Chromosome Detection Engine for Genomic Stability Profiling

Epigenome Profiling Methods
* Whole Genome Bisulfite Sequencing for Methylome Mapping
* RRBS for Cost-Effective Methylome Profiling
¢ CUT and TAG for Histone Mark Profiling
* FAIRE-Seq for Open Chromatin Region Detection
» ChIP-Seq Automation Platforms for High-Throughput Chromatin Analysis
* ATAC-Seq Cloud Analytics SaaS for Single-Cell Chromatin Accessibility
* DNA Methylation Detection Kits with Integrated Digital Quantification
« Histone PTM Discovery Software with Machine Learning Interpretation
« 3D Chromatin Structure Profiling Tools via Hi-C Data Integration

« Epigenetic Biomarker Discovery Platforms for Liquid Biopsy Development
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Membrane Protein Biology
* Transmembrane Domain Topology Determination
* Membrane Protein Solubilization and Reconstitution
« Lipid Raft Association of Signaling Proteins
« lon Channel Gating Mechanism Analysis
 High-Throughput Membrane Protein Expression Screening Platform
» Real-Time Protein-Lipid Interaction Mapping Software Suite
» Automated Membrane Protein Crystallization Workflow System
* Protein-Drug Binding Kinetics Prediction Engine
« Membrane Protein Conformational State Detection Analytics

« Post-Translational Modification Profiling for Membrane Proteins

Stress Response Molecular Mechanisms
» Heat Shock Response Transcriptional Activation
 Oxidative Stress NRF2 Pathway Activation
« Hypoxia Inducible Factor Regulation Mechanism
« DNA Damage Response Transcriptional Programs
« Unfolded Protein Response Monitoring Platform for Biopharmaceuticals
» Autophagy Flux Analysis Tools for Drug Screening Applications
« Inflammatory NF-kappa B Signaling Inhibitor Discovery Platform
« Mitochondrial Stress Response Biomarker Quantification Service
* ER Calcium Homeostasis Disruption Analysis and Therapeutics Platform

* Proteostasis Network Imbalance Detection for Synthetic Biology Applications

Molecular Biology of Obesity and Metabolism
* Adipogenesis Transcription Factor Network Analysis
* Leptin and Insulin Signaling Crosstalk Studies
« Epigenetic Programming of Metabolic Disease Risk
« Adipokine Gene Expression Regulation in Obesity
» Mitochondrial Dysfunction Biomarker Discovery Platform
« Lipid Metabolism Pathway Modeling Software Suite
» Brown Adipose Tissue Activation Screening Service
» Metabolic Endotoxemia and Inflammation Diagnostic Kit
« Nutrient Sensing Pathway Activity Profiling Technology

 Genetic Risk Stratification Engine for Metabolic Syndrome
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Bacteriophage Molecular Biology
* Phage Genome Organization and Expression Analysis
* Phage-Host Interaction Molecular Mechanisms
« Lysogeny Decision Molecular Circuit Analysis
* Phage Tail Fiber Engineering for Host Range Modification
» Phage DNA Packaging Optimization Engine for Production Scale-up
» Molecular Biomarker Discovery Platform for Phage Susceptibility Prediction
« Structural Proteomics Toolkit for Phage Immunogenicity Assessment
* Recombinant Phage Display Library Engineering and Screening Service
« Anti-CRISPR Protein Database and Integration Tools for Biodefense

« High-Throughput Phage Evolution Directed Evolution Platform as SaaS

Molecular Cardiovascular Biology
 Cardiac Transcription Factor Network in Development
« Cardiomyocyte Hypertrophy Signaling Mechanisms
« Cardiac Non-Coding RNA Biology
« Vascular Smooth Muscle Cell Phenotypic Switching
« Cardiac Fibroblast Extracellular Matrix Remodeling Biomarker Platform
« Endothelial Dysfunction Molecular Profiling Tool for Drug Discovery
« Mitochondrial Calcium Handling in Cardiomyocytes Commercial Assay Kit
¢ Angiogenic Growth Factor Signaling Network Computational Analysis Software
¢ Cardiac Immune Cell Infiltration Profiling and Monitoring Service

* lon Channel Electrophysiology Phenotyping Platform for Arrhythmia Prevention

Molecular Neuroscience Tools
* Synapse Development Molecular Mechanism Studies
* Neurotrophic Factor Signaling Pathway Analysis
« Activity-Dependent Gene Expression in Neurons
* RNA Editing in Neurological Transcriptomes
« Protein-Protein Interaction Mapping Software for Neural Circuits
* Real-Time Calcium Imaging Analysis Platforms for Neurons
« Neurotransmitter Receptor Screening and Profiling Systems
« High-Throughput Neuronal Differentiation and Phenotyping Kits
« Membrane Potential and lon Channel Biosensor Technologies

* Neural Tissue Organoid Growth and Monitoring Cloud Platform
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Protein Folding and Misfolding Studies
* Amyloid Fibril Formation Kinetics Analysis
* Prion-Like Domain Function in Protein Aggregation
* Protein Disaggregation by Chaperone Machinery
* Co-Translational Folding and Chaperone Interaction
 Misfolded Protein Detection and Quantification SaaS Platform
« Structure-Based Protein Stability Prediction Software Tools
» Real-Time Protein Aggregation Monitoring Instrumentation and Services
* Therapeutic Protein Rescue and Refolding Optimization Consulting
« High-Throughput Protein Folding Screening Platform for Drug Discovery

» Conformational Disease Biomarker Validation and Diagnostic Development

Molecular Hepatology and Liver Biology
» Hepatocyte Nuclear Factor Regulatory Network
« Liver X Receptor Target Gene Activation
 Hepatic Stellate Cell Activation Molecular Mechanisms
« HBV and HCV Viral Replication Molecular Biology
» Hepatic Drug Metabolism Prediction Engine and CYP450 Profiling
« Non-Alcoholic Fatty Liver Disease Biomarker Discovery and Diagnostic Kit
« Liver Fibrosis Progression Staging Through Extracellular Matrix Protein Analysis
 Hepatitis Delta Virus and HDV Coinfection Molecular Detection Platform
* Liver Regeneration and Hepatocyte Proliferation Signal Pathway Monitoring

* Cholestasis-Induced Bile Acid Toxicity Screening and Mechanistic Analysis Suite

Protein-Lipid Interaction Biology
* PH Domain Phosphoinositide Binding Characterization
« Membrane Curvature Sensing Protein Studies
* Lipid Signaling Molecule Production and Measurement
* Cholesterol Interaction with Signaling Proteins
« High-Throughput Protein-Lipid Binding Affinity Screening Platform
* Membrane Protein Solubilization and Lipid Formulation Optimization Software
« Lipidomics Data Analytics and Interpretation Service for Drug Discovery
« Synthetic Lipid Production and Custom Lipid Library Manufacturing
« Protein-Lipid Interaction Biomarker Discovery and Validation Workflow

« Lipid Nanoparticle Engineering and Surface Protein Optimization Platform
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Cilia and Flagella Molecular Biology
¢ Primary Cilia Assembly and Disassembly Regulation
* Hedgehog Pathway Transduction in Primary Cilia
* Ciliopathy Gene Function Characterization
¢ Axonemal Dynein Assembly and Motility Studies
« Intraflagellar Transport Cargo Screening Software Platform
« Ciliary Motility Phenotyping and High-Throughput Analysis Tool
» Basal Body Biogenesis and Centriole Duplication Validation Kit
» Radial Spoke and Central Pair Defect Detection Biomarker Service
« Ciliary Protein Interaction Network Mapping and Mining Platform

« Polycystin Signaling Dysfunction Screening and Mechanotransduction Assay

Molecular Biology of Infectious Disease Resistance
« Innate Immune Pattern Recognition Receptor Signaling
« Interferon Stimulated Gene Expression Profiling
« Restriction Factor Biology in Viral Defense
« Host Pathogen Protein Interaction Network Mapping
¢ Antimicrobial Peptide Discovery and Optimization Platform
* CRISPR-Based Pathogen Resistance Gene Engineering Toolkit
* Real-Time Pathogen Genomics Surveillance and Prediction Engine
« Immunogenicity Assessment and Vaccine Efficacy Modeling Software
* Multi-Omics Disease Resistance Biomarker Discovery Service

* Adaptive Immune Response Profiling and Personalized Therapy Recommendation
Engine

Molecular Embryology and Gametogenesis
« Oocyte Maternal mMRNA Storage and Activation
« Zygotic Genome Activation Molecular Mechanisms
 Spermatogenesis Gene Expression Programs
« Imprinting Control Region Methylation Establishment
« Embryonic Stem Cell Differentiation Prediction Software Platform
* Germ Cell Quality Assessment and Screening Diagnostic Tool
« Epigenetic Remodeling Kinetics Monitoring and Analytics Platform
* Maternal-to-Zygotic Transition Gene Expression Profiling Service
* Meiotic Recombination Hotspot Mapping and Prediction Engine

« Developmental Competence Biomarker Discovery and Validation Suite
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CRISPR Screens and Functional Genomics
* Pooled CRISPR Knockout Screen Design and Analysis
* CRISPRa Activation Screen for Gene Function Discovery
* In Vivo CRISPR Screen in Mouse Models
« Single Cell CRISPR Screen Perturb-Seq Analysis
» Arrayed CRISPR Screen Platform for High-Throughput Validation
* CRISPR Screen Data Analytics Engine with Machine Learning
» Dual CRISPR Base Editor Screen Optimization Service
* Tissue-Specific CRISPR Screen Kit with Reporter Integration
» CRISPR Off-Target Effect Prediction and Mitigation Software

» Multi-Omic Integration Platform for CRISPR Screen Interpretation

Lipid Droplet Biology
« Lipid Droplet Biogenesis from ER Membranes
« Lipid Droplet Proteome Characterization
« Lipophagy and Lipid Droplet Catabolism Studies
« Lipid Droplet-Organelle Contact Site Biology
« Lipid Droplet Quantification and Morphology Analysis Software
« Lipid Droplet Protein-Protein Interaction Detection Services
« Lipid Droplet Dysfunction Biomarker Discovery and Validation Platforms
* Real-Time Lipid Droplet Dynamics Monitoring and Tracking Technology
« Lipid Droplet Heterogeneity Characterization and Sorting Solutions

* Machine Learning Predictive Models for Lipid Droplet Metabolism Optimization

Genome-Wide Association Study Support
* GWAS Hit Functional Annotation and Prioritization
* GWAS Variant Functional Validation by Editing
« Polygenic Risk Score Development and Validation
» Mendelian Randomization Analysis Pipeline Development
* GWAS Data Quality Control and Harmonization Platform
* Fine-Mapping and Causal Variant Identification Engine
* GWAS Population Stratification and Ancestry Adjustment Tools
* Real-Time GWAS Result Visualization and Interactive Portal
« GWAS Power Analysis and Sample Size Calculation Suite

» Meta-Analysis Integration and Cross-Study Replication Framework
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Protein Complex Assembly and Characterization
« Multi-Subunit Complex Reconstitution In Vitro
« Native Gel Analysis of Protein Complexes
« Crosslinking Mass Spectrometry for Complex Topology
* ATPase and GTPase Activity Assays for Molecular Machines
« High-Throughput Protein Complex Stability Screening Platform
» Real-Time Size Exclusion Chromatography Data Analytics SaaS
« Artificial Intelligence Guided Complex Quaternary Structure Prediction
« Automated Biolayer Interferometry Assay Workflow for Binding Kinetics
« Label-Free Quantitative Proteomics Service for Complex Composition

« Hydrogen Deuterium Exchange Kinetics Mapping and Interpretation Tool

RNA Binding Protein Biology
« eCLIP for RNA Binding Protein Target Mapping
* RBP Knockdown Transcriptome-Wide Impact Analysis
« RBP Domain Specificity and Binding Affinity Studies
« Stress Granule RBP Composition and Dynamics
« High-Throughput RBP-RNA Interaction Screening Platform
* RBP Biomarker Discovery and Clinical Diagnostics Suite
« Synthetic RBP Engineering and Protein Design Tools
¢ RBP Localization and Subcellular Organization Analysis Service
* RBP Mutation Impact Prediction and Cancer Genomics Platform

« Post-Transcriptional Regulation Network Modeling and Simulation

Molecular Biology of Reproduction
« Piiwi-Interacting RNA Biogenesis and Function
* Meiotic Recombination Hotspot Regulation
* X Chromosome Inactivation Mechanism Studies
» Genomic Imprinting Maintenance Mechanisms
» Gamete Quality Assessment and Selection SaaS Platform
* Sperm Capacitation Biomarker Detection Commercial Assay Kit
« Embryonic Epigenetic Reprogramming Monitoring and Optimization Tool
« Placental Development Molecular Quality Control Testing Service
« Sperm-Egg Recognition Protein Matching Diagnostic Platform

* Reproductive Epigenetic Risk Profiling and Counseling Software
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Molecular Biology Data Analysis Tools
* R Bioconductor Pipeline Development for Genomics
* Python-Based Bioinformatics Tool Development
» Galaxy Workflow Development for Non-Coders
* Machine Learning for Molecular Pattern Recognition
* Cloud-Based Proteomics Data Management and Visualization SaaS
 Al-Powered Gene Expression Profiling Commercial Analysis Suite
« High-Throughput Metabolomics Data Integration and Reporting Platform
» Next-Generation DNA Sequence Alignment Commercial Software Suite
« Structural Bioinformatics Platform for Protein Design and Optimization

« Real-Time Laboratory Workflow Automation and Data Integration Middleware

Molecular Mechanisms of Neurodegeneration
« TDP-43 and FUS Protein Aggregation Biology
« Huntingtin Protein Polyglutamine Aggregation Studies
» Mitochondrial Dysfunction in Neurodegeneration
* Neurodegeneration Biomarker Discovery by Proteomics
« Tau Phosphorylation Profiling Software Platform
 Alpha-Synuclein Aggregation Diagnostic Kit Service
« Protein Misfolding Prediction Engine with API Integration
* Neuroinflammation Biomarker Analytics Dashboard
* ER Stress Response Pathway Screening Platform

* Autophagy-Lysosomal Flux Monitoring Assay System

Horizontal Gene Transfer Mechanisms
» Conjugative Plasmid Transfer Mechanism Studies
 Transduction-Mediated Gene Transfer Analysis
« Natural Transformation Competence Development
« Integron Capture of Resistance Gene Cassettes
 Bacteriophage-Mediated Gene Delivery Platform for Synthetic Biology
» Mobile Genetic Element Detection and Tracking SaaS Solution
* Horizontal Gene Transfer Risk Assessment Software for Biotech Manufacturing
« Engineered Membrane Protein Vectors for Controlled DNA Uptake
» Gene Cassette Library and Exchange Commercial Database Platform

* CRISPR-Assisted Horizontal Gene Transfer Screening and Optimization Tool
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Epigenetics-Based Biomarker Development
* DNA Methylation Biomarker Discovery for Cancer
* Cell-Free DNA Methylation Analysis in Blood
« Aging Clock Development from Methylation Data
* Methylation Biomarker Assay Commercialization
« Histone Madification Profiling Platform for Drug Discovery
« Liquid Biopsy Epigenetic Signature Kit for Early Detection
* Chromatin Accessibility SaaS for Precision Medicine Stratification
* Non-Coding RNA Methylation Biomarker Commercial Test Panel
« Epigenetic Biomarker Validation Consulting and Software Suite

« Immune Cell Epigenetic State Monitoring for Inmunotherapy Response

Molecular Biology of Immunity at Mucosal Sites
« IgA Class Switch Recombination Mechanism
« Intestinal Epithelial Cell Innate Immune Signaling
* Regulatory T Cell Development in Gut Mucosa
< Antimicrobial Peptide Gene Expression Regulation
* Mucosal IgG Transcytosis Pathway Optimization for Therapeutic Delivery
* Microbial Dysbiosis Detection and Mucosal Immunity Restoration Tools
« Dendritic Cell Activation Biomarker Assays for Mucosal Vaccine Development
« Tight Junction Barrier Integrity Monitoring and Restoration Platform
« Pathogen-Associated Molecular Pattern Recognition Diagnostic Kits

* Mucus Layer Composition Analysis and Prebiotic Formulation Optimization Service

Protein Engineering for Research Tools
* Fluorescent Protein Variant Engineering
» Nanobody Engineering for Intrabody Applications
* Degron Tag System Development for Inducible Degradation
» Split Enzyme Reporter System Development
« Affinity Maturation Platform for Therapeutic Antibody Discovery
« Protein Localization Tag Engineering for Cell Imaging Tools
* Enzyme Biosensor Engineering for Point-of-Care Diagnostics
« Synthetic Protein Scaffold Platform for Multiplex Assay Development
« Photoswitchable Protein Engineering for Advanced Microscopy Applications

« Protease-Resistant Protein Variant Library for Bioanalytical Assays
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Molecular Mechanisms of Metastasis
« Epithelial Mesenchymal Transition Gene Program Analysis
* Invadopodia Formation and ECM Degradation Studies
« Circulating Tumor Cell Survival Mechanism Analysis
* Pre-Metastatic Niche Preparation by Exosomes
*» Metastatic Colonization Success Prediction Platform
» Angiogenic Switch Activation Detection and Monitoring Tools
« Epithelial Plasticity State Transition Mapping Software
» Lymphatic Vessel Co-Option Imaging and Analysis Service
« Immune Evasion Marker Discovery and Validation Platform

» Micrometastatic Dormancy Reversal Sensitivity Screening Service

Ribosome Biogenesis and Quality Control
 Pre-rRNA Processing Pathway Analysis
» Ribosome Assembly Factor Function Studies
» Ribosomopathy Disease Mechanism Analysis
» Ribosome Heterogeneity and Specialized Translation
* Ribosomal RNA Quality Control Analytics Platform
* Ribosome Maturation Checkpoint Screening Service
* Ribosomal Protein Interaction Mapping Software Suite
« Translational Capacity Diagnostics and Optimization Tools
* Ribosome Assembly Factor Screening and Validation Platform

* Ribosome Quality Metrics Standardization and Reporting System

Molecular Biology of Bone and Mineral Metabolism
* Runx2 and Sp7 Osteoblast Differentiation Regulation
* RANKL-RANK-OPG Axis in Osteoclast Biology
* Sclerostin and Wnt Pathway in Bone Formation
« Vitamin D Receptor Target Gene Regulation in Bone
* FGF23 Phosphate Homeostasis Biomarker Discovery Platforms
« PTH Signaling Pathway Therapeutics Development Software
« Cathepsin K Inhibitor Design and Optimization Tools
« Calcium-Sensing Receptor Modulator Screening Systems
« Alkaline Phosphatase and Mineralization Monitoring Analytics

« Bone Morphogenetic Protein Receptor Pathway Validation Services
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Spatial Genomics and Multi-Modal Analysis
« Visium Spatial Transcriptomics Data Analysis
« MERFISH for Multiplexed Spatial Transcriptomics
« Spatial Proteomics by Imaging Mass Cytometry
* Multi-Modal Single Cell Omics Integration
« In Situ Hybridization Image Analysis SaaS Platform
» Spatial RNA Sequencing Data Management Enterprise Solutions
» Multiplex Protein Detection Commercial Assay Kits Services
« Spatial Omics Data Integration Workflow Automation Tools
« Tissue Microarray Commercial Imaging and Analysis Platform

« Single Cell Spatial Phenotyping Commercial Platform Suite

Molecular Biology of Diabetes
« Beta Cell Gene Expression and Insulin Secretion
« Insulin Receptor Substrate Signaling Defects
« Pancreatic Beta Cell Apoptosis in Type 1 Diabetes
¢ GLP-1 Receptor Signaling Molecular Mechanisms
* SGLT2 Inhibitor Target Discovery and Optimization Platforms
« Mitochondrial Dysfunction Biomarker Detection SaaS Solutions
« Glycogen Synthase Kinase-3 Inhibitor Development Tools
¢ Inflammatory Cytokine Profiling and TNF-Alpha Modulation Kits
* Glucokinase Gene Mutation Analysis and Genetic Testing Panels

* Protein Tyrosine Phosphatase 1B Inhibitor Screening Platforms

Genome Editing Safety and Off-Target Analysis
« Unbiased Off-Target Detection by CIRCLE-Seq
* Long-Term Genomic Stability After CRISPR Editing
* Base Editor Off-Target RNA and DNA Analysis
« Delivery Vector Integration Site Analysis
» Real-Time Mosaicism Detection Platform for Clinical Editing Safety
« Predictive Off-Target Scoring Engine with Machine Learning Models
* Chromatin Accessibility Integration for Safe Editing Site Selection
* Multi-Omics Safety Profiling Service for Gene Therapy Manufacturing
« Portable Off-Target Analysis Toolkit for Decentralized Clinical Labs

« Regulatory Compliance Dashboard for Genome Editing Safety Documentation
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Transcriptome-Wide Modification Mapping
* m6A Methylation Mapping by MeRIP-Seq
* Pseudouridine Detection by Pseudo-Seq
 A-to-1 Editing Identification in Transcriptomes
« 5-Methylcytosine Detection in RNA
» N1-Methyladenosine Commercial Detection Platform
« Inosine Quantification Software Suite for RNA Analytics
 2-O-Methylation Profiling Service for Research
» Wybutosine Detection Toolkit for Rare Modifications
« Multi-Modification Integration Platform for Transcriptome Analysis

« High-Throughput Pseudouridylation Screening Service for Therapeutics

Optogenetics and Light-Based Molecular Tools
» Optogenetic Protein Interaction Control Systems
« Light-Activated Gene Expression Systems
 Photoactivatable CRISPR for Spatiotemporal Editing
» Optogenetic Control of Organelle Trafficking
» Optogenetic Biosensor Platform for Real-Time Cellular Monitoring
« Light-Controlled Protein Degradation Tool for Drug Development
 Spatiotemporal Drug Delivery Using Optogenetic Nanoparticle Systems
» Optogenetic Neuronal Circuit Mapping and Recording Service
* Tunable Light-Inducible Transcription Factor Toolkit for Synthetic Biology

» Multiplexed Optogenetic Control Platform for Cell Engineering Manufacturing

Protein Secretome and Exosome Analysis
« Conditioned Medium Proteomics for Secretome Analysis
* Exosome miRNA Cargo Profiling
« Extracellular Vesicle Surface Protein Characterization
» Exosome-Mediated Gene Regulation in Recipient Cells
» Exosome Isolation and Purification Technology Platforms
» Secretome Biomarker Discovery and Clinical Diagnostics SaaS
« Exosome Protein Quantification and Mass Spectrometry Services
« Extracellular Vesicle Quality Control and Characterization Instruments
« Exosome Therapeutic Payload Engineering and Manufacturing Solutions

« Serum and Plasma Exosome Liquid Biopsy Analysis Kits
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Molecular Biology of Kidney Disease
* Podocyte Gene Expression in Glomerular Disease
* Proximal Tubule Cell Epithelial Injury Response
« Renal Fibrosis TGF-beta Signaling Pathway
¢ Polycystin Protein Function in PKD
» Glomerular Basement Membrane Protein Biomarker Detection Platform
» Nephrin-Podocin Interaction Mapping Software for Drug Development
* Mesangial Cell Proliferation Inhibition Screening Service Platform
* Tubulointerstitual Immune Infiltration Molecular Phenotyping Tools
« Aquaporin Water Channel Expression Monitoring Diagnostic Kit

« Endothelial-to-Mesenchymal Transition Prediction Algorithm Cloud Service

Recombinant Protein Characterization Methods
 Protein Homogeneity Assessment by Analytical SEC
« Protein Thermal Stability by Differential Scanning Fluorimetry
« Enzyme Activity Characterization and Kinetic Parameters
« Protein Oligomerization State Determination
* Mass Spectrometry-Based Protein Fingerprinting and Identity Verification
« Post-Translational Modification Profiling Through Advanced Chromatography
« Aggregation Risk Prediction and Stabilization Strategy Recommendation
« Conformational Stability Mapping and Structural Integrity Monitoring Services
« High-Throughput Binding Kinetics Characterization and Affinity Optimization

* Endotoxin and Host Cell Protein Contamination Detection Certification

Synthetic Gene Circuit Design
* Genetic Toggle Switch Engineering
« Oscillating Gene Circuit Construction
¢ Logic Gate Implementation in Mammalian Cells
» Feedback Controller Circuit Development
« Biosensor Circuit Platform for Real-Time Environmental Monitoring
« Cell-Free Protein Production Circuit Optimization Software Suite
» Metabolic Pathway Engineering Circuit Design as a Service
« Inducible Gene Expression Control System for Therapeutic Manufacturing
« Multi-Input Biosignal Integration Circuit Design Toolkit

« Autonomous Cellular Therapy Circuit Engineering and Validation Platform
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Molecular Biology of Pulmonary Disease
* CFTR Protein Processing and Folding Defects
* Airway Epithelial Barrier Gene Expression Analysis
« Pulmonary Fibrosis Myofibroblast Activation Pathways
 Surfactant Protein Gene Regulation Studies
« Inflammatory Cytokine Profiling and Biomarker Discovery Platforms
» Hypoxia-Inducible Factor Pathway Modulation Drug Development Tools
» Mucin Gene Expression Regulation and Secretion Analysis Systems
« Neutrophil Elastase and Protease Activity Detection Commercial Assays
« Alveolar Macrophage Polarization Profiling and Functional Phenotyping

« Tight Junction Protein Complex Dysfunction Detection and Monitoring

Molecular Tools for Plant Biology
 Agrobacterium-Mediated Stable Plant Transformation
« CRISPR Editing in Crop Plants
« Plant Promoter Analysis by GUS Reporter Fusion
« Virus-Induced Gene Silencing for Rapid Knockdown
« High-Throughput Plant Phenotyping Software Platforms
« Plant Synthetic Biology Design-Build-Test Automation Systems
 Plant Root Microbiome Profiling and Optimization Services
« Transient Gene Expression Systems for Plant Protein Manufacturing
* Multiplexed Plant Hormone and Metabolite Quantification Kits

» Machine Learning Models for Plant Gene Function Prediction

Chromosome Conformation Capture Technologies
« Hi-C Data Analysis for 3D Genome Structure
* 4C-Seq for Regulatory Interaction Mapping
 Capture-C for High-Resolution Interaction Profiling
» CTCF and Cohesin Role in Genome Organization
« Hi-C Library Prep Automation and Sequencing Services
* Cloud-Based 3D Genome Visualization and Interactive Exploration Tools
» Machine Learning Prediction of Chromatin Loop Formation and Strength
» Multiplexed In Situ Chromosome Conformation Capture Commercial Kits
« Comparative Chromatin Structure Analysis Platform for Drug Screening

« Real-Time Quality Metrics Dashboard for Conformation Capture Experiments
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Molecular Pharmacology Tools
« Target Engagement Assay Development by CETSA
* PROTAC Degradation Efficiency Characterization
* Chemoproteomics for Drug-Interacting Protein Discovery
¢ Reporter Gene Assay Development for Drug Screening
 High-Throughput Binding Kinetics Platform for Lead Optimization
« Cellular Thermal Shift Assay Multiplexing Service for Polypharmacology
« Al-Driven Protein Degradation Predictor for PROTAC Optimization
* Quantitative Mass Spectrometry Drug-Target Interaction Discovery Suite
« Multiplexed Luciferase Reporter Cell Line Library for Drug Screening

« Kinetic Target Selectivity Analysis Platform for Precision Dosing

Molecular Mechanisms of Angiogenesis
* VEGF Receptor Signaling Pathway Analysis
« Tip Cell and Stalk Cell Specification Mechanisms
« Hypoxia-Regulated Angiogenic Gene Expression
* microRNA Regulation of Angiogenesis
« Endothelial Cell Migration and Adhesion Molecule Screening Platform
« Extracellular Matrix Remodeling Biomarker Detection Service
« Notch Signaling Pathway Modulation Drug Development Toolkit
¢ Angiopoietin-Tie Receptor Complex Interaction Modeling Software
* Sphingosine-1-Phosphate Signaling Profiling and Analysis Suite

* Integrin-Extracellular Matrix Interaction Lead Generation Platform

Molecular Biology of Hematopoiesis
* Hematopoietic Transcription Factor Network Analysis
« Erythropoiesis Gene Regulatory Program
¢ AML Fusion Oncogene Molecular Mechanisms
* HSC Self-Renewal and Quiescence Molecular Control
» Megakaryopoiesis Differentiation Biomarker Discovery Platform
» Granulopoiesis Maturation Stage Classification Engine
* Lymphopoiesis Lineage Fate Decision Prediction Software
« Cytokine Signaling Pathway Integration Analysis Tools
« Myeloid Versus Lymphoid Bifurcation Decision Logic Platform

« Iron Metabolism Integration in Erythroid Expansion Services
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Translational Control and elF Mechanisms
« Cap-Binding Complex Assembly and Function
* elF2alpha Phosphorylation in Stress Response
* 5-Prime UTR Structure and Translation Efficiency
* Codon Usage and tRNA Availability Effects on Translation
» IRES-Mediated Translation Optimization Software Platform
« elF4E Inhibitor Screening and Drug Discovery Service
» Ribosome Profiling Data Analytics and Interpretation Tools
*» mMRNA Stability Enhancement Biotech Solutions and Licensing
« tRNA Expression Profiling and Cell-State Monitoring Assay

« elF3 Complex Modulation Therapeutics Development Platform

Chromatin Loop and TAD Biology
« Cohesin Loop Extrusion Mechanism Studies
« TAD Boundary Function in Gene Insulation
« Super Enhancer Loop Formation and Gene Activation
« Phase Separation in Enhancer-Promoter Condensates
« Hi-C Data Analysis Software for 3D Genome Mapping
« CTCF Binding Site Prediction and Discovery Tools
« Chromatin Loop Perturbation Testing and Validation Services
* TAD Reorganization Biomarker Detection for Disease Diagnosis
* Long-Range Chromatin Interaction Database and Query Platform

* Machine Learning Models for Loop Strength and Stability Prediction

Proteomics Sample Preparation Methods
* FASP Protocol for Proteomic Sample Preparation
* TMT and iTRAQ Labeling for Quantitative Proteomics
« Single Cell Proteomics Sample Preparation
» Phosphopeptide Enrichment Strategies
» Automated Protein Extraction and Purification Systems
» Magnetic Bead-Based Peptide Purification Technologies
* Cloud-Based Proteomics Data Management and Processing Platforms
» Membrane and Filter-Based Protein Fractionation Solutions
« Affinity-Based Sample Enrichment Reagents and Kits

« Portable and Field-Deployable Proteomics Sample Preparation Devices
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Molecular Mechanisms of Fibrosis
* TGF-beta Canonical SMAD Pathway Activation
* YAP TAZ Mechanosensing in Fibrosis
« Fibroblast to Myofibroblast Transition Gene Program
¢ Anti-Fibrotic Non-Coding RNA Discovery
 Extracellular Matrix Remodeling Biomarker Detection Platform
« Integrin Signaling Pathway Inhibitor Screening Toolkit
« Lysyl Oxidase Family Enzyme Activity Quantification Service
« Epithelial-Mesenchymal Transition Transcriptional Signature Software
« Inflammatory Cytokine-Myofibroblast Feedback Loop Modeling Engine

« Fibrosis-Associated Microenvironment Spatial Profiling and Analysis

Intron Biology and Splicing Regulation
« Splicing Enhancer and Silencer Element Mapping
« Spliceosome Assembly and Catalysis Mechanism
« Intron Retention in Gene Expression Regulation
« Circular RNA Biogenesis from Back-Splicing Events
« Al-Powered Splice Site Prediction and Variant Impact Assessment
« Splicing Regulatory Element Discovery Software for Drug Target Validation
« High-Throughput Splicing Assay Services for Antisense Oligonucleotide Development
« Personalized Splicing Pattern Profiling for Cancer Immunotherapy Biomarkers
¢ Intron Sequence Optimization Tools for Recombinant Protein Expression Enhancement

* Multi-Tissue Splicing Database and Annotation API for Precision Medicine

Structural Genomics Applications
« Protein Structure Determination by X-ray Crystallography
¢ Cryo-EM Structure Determination Workflow
¢ AlphaFold2 Structure Prediction and Validation
* NMR Spectroscopy for Protein Structure and Dynamics
« High-Throughput Protein Structure Database Platforms
« Structure-Based Drug Design and Docking Software Solutions
» Al-Powered Protein Engineering Platform for Synthetic Biology
« Structural Validation and Quality Assessment Services
« Membrane Protein Structure Solutions for Drug Targets

« Structural Genomics Data Integration and Analytics Cloud
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Molecular Biology of Immune Evasion
« Viral Interferon Antagonist Mechanism Studies
* MHC Downregulation Mechanisms in Cancer
* PD-L1 Expression Regulation in Tumor Cells
* Bacterial Immune Evasion Effector Protein Studies
» Complement System Inhibition Biomarker Discovery Platform
 Antigen Processing Pathway Manipulation Detection Software
» Immune Checkpoint Ligand Expression Profiling Service
* Cytokine and Chemokine Neutralization Resistance Testing Tool
« Natural Killer Cell Evasion Mechanism Profiling Kit

« TLR Signaling Pathway Suppression Mapping Analytics

Molecular Biology of Epidermal Biology
« Keratinocyte Differentiation Gene Program Analysis
» p63 Transcription Factor in Epidermal Development
« Wnt Signaling in Hair Follicle Cycling
« Skin Barrier Gene Mutations in Atopic Dermatitis
« Melanocyte Stem Cell Niche Biomarker Discovery Platform
« Tight Junction Protein Expression Profiling for Barrier Function
« Lipid Metabolism Gene Regulatory Network Mapping Service
« Epidermal Stem Cell Proliferation Rate Prediction Algorithm
« UV Damage Response Gene Expression Diagnostic Kit

* Inflammatory Cytokine Signaling Modulation Screening Platform

Molecular Oncology Biomarker Development
« ctDNA Mutation Hotspot Panel Development
* Methylation Biomarker Discovery for Liquid Biopsy
« Exosomal RNA Biomarker Discovery for Cancer
* Protein Biomarker Multiplexing for Cancer Panels
« Circulating Tumor Cell Enumeration Platform for Real-Time Monitoring
 Al-Powered Genomic Variant Interpretation Engine for Clinical Reports
» MicroRNA Signature Database and Prediction Model for Cancer Prognosis
» Copy Number Variation Detection Kit for Tumor Heterogeneity Assessment
« Immunotherapy Response Prediction Tool Using Multi-Omics Data Integration

« Circulating Tumor DNA Burden Quantification Service for Treatment Planning
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Genome Architecture in Disease
« TAD Boundary Disruption in Cancer Rearrangements
* 3D Genome Organization in Developmental Disorders
« Compartment A/B Switching in Cell Differentiation
¢ Loop Domain Disruption in Limb Malformations
» Chromatin State Mapping Platform for Precision Oncology
« Insulator Element Disruption Detection Tool for Genetic Risk
» Long-Range Regulatory Interaction Prediction Engine Commercial Service
* Nuclear Lamina-Associated Domain Analysis for Cellular Therapeutics
« Structural Variant Phenotype Prediction Suite for Clinical Genomics

« Topologically Associating Domain Disruption Risk Scoring Service

Molecular Mechanisms of Autophagy Selectivity
« Mitophagy Receptor and Signal Characterization
« Xenophagy of Intracellular Bacteria
« ER-phagy Receptor Function and ER Remodeling
« Aggrephagy Cargo Recognition and Delivery
« Lipophagy Detection and Quantification Software Platform
 Selective Autophagy Biomarker Assay Kit and Services
* Glycophagy Cargo Targeting Al-Powered Discovery Tool
¢ Organellophagy Selective Receptor Engineering Service
¢ Cargo Receptor Recognition Database and API Integration

* Selective Autophagy Flux Monitoring High-Content Screening

CRISPR Base and Prime Editing
« Cytosine Base Editor Optimization for Disease Correction
« Adenine Base Editor Therapeutic Applications
* Prime Editor Design for Versatile Genome Correction
» Base Editing at Splice Sites for Disease Modification
* RNA-Targeting Base Editor SaaS Platform for Therapeutics
« Off-Target Detection and Mitigation Tools for Prime Editors
» Multiplexed Dual Base Editor Delivery System Manufacturing
* GC-Rich and AT-Rich Sequence Editing Optimization Engine
« Epigenetic Base Editor Design Suite for Gene Regulation Control

« Tissue-Specific Prime Editor Targeting Validation and Licensing
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Molecular Biology of Tumor Suppression
* p53 Target Gene Network Activation Analysis
* RB Tumor Suppressor Pathway Mechanism
* PTEN Phosphatase Activity and PI3K Pathway Suppression
* VHL Tumor Suppressor E3 Ligase Function
» TP53 Mutation Detection and Clinical Reporting Platform
» APC Pathway Inhibition Screening Tool for Drug Discovery
* NF1 Loss-of-Function Biomarker Prediction Analytics Engine
* BRCA1/BRCA2 Homologous Recombination Deficiency Assessment
« WT1 Tumor Suppressor Expression Profiling and Immunotherapy Response

« CDKNZ2A Inactivation Risk Stratification for Cancer Prevention Programs

Molecular Gastroenterology
« Intestinal Stem Cell Wnt Niche Signaling
« Colorectal Cancer APC Mutation Consequences
« Inflammatory Bowel Disease Gene Expression Profiling
« Enteroendocrine Cell Hormone Gene Regulation
« Gut Microbiome Dysbiosis Diagnostic Testing Platform
« Intestinal Barrier Permeability Biomarker Detection Kit
« Pathogenic Bacterial Virulence Factor Molecular Detection System
* Nutrient-Responsive Gene Expression Personalized Dietary Analytics Engine
* Mucus Layer Integrity Assessment Molecular Biomarker Service

* Drug-Gene Interaction Prediction Software for Gastrointestinal Medications

Non-Coding Regulatory DNA Analysis
* Massively Parallel Reporter Assay for Enhancer Testing
* CRISPRI Screen for Enhancer Activity Mapping
« Variant Effect Prediction for Non-Coding Mutations
» Comparative Genomics for Regulatory Element Conservation
 Al-Powered Promoter Strength Prediction Engine
« High-Throughput Chromatin Accessibility Profiling Service
* Transcription Factor Binding Site Discovery Software
« Clinical SNP Pathogenicity Assessment Platform
« Epigenetic Silencer Element Mapping and Validation

» Regulatory DNA Sequence Database with Commercial Licensing
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Molecular Biology of Endocrine Tumors
« MEN1 Menin Complex Target Gene Regulation
¢ BRAF and RAS Mutation in Thyroid Cancer
¢ Adrenal Cortex Steroidogenesis Gene Regulation
¢ Insulinoma Oncogene and Tumor Suppressor Analysis
* VHL Pathway Inactivation Biomarker Discovery Platform
 SDHA/SDHB Mutation Detection Kit for Pheochromocytoma
* PTEN Loss Quantification Tool for Neuroendocrine Tumor Grading
* TP53 and CDKN1A Expression Profiling Service for Medullary Thyroid Cancer
« NF1 Haploinsufficiency Assessment Platform for Neurofibromatosis Screening

« PIK3CA and AKT1 Mutation Profiling Assay for Angiogenic Tumors

Molecular Biology of Neuropsychiatric Disorders
* Synaptic Protein Complex Gene Variant Analysis
« Schizophrenia Risk Gene Expression Studies
« Epigenetic Regulation in Major Depression
* FMRP Translational Control in Fragile X Syndrome
« Neurotransmitter Receptor Binding Prediction SaaS Platform
« Biomarker Discovery Tool for Bipolar Disorder Subtypes
¢ Autism Spectrum Disorder Genetic Risk Stratification Engine
¢ GABA Signaling Dysregulation Assay Development Service
¢ Post-Traumatic Stress Disorder RNA-Seq Data Analytics Platform

» Dopaminergic Pathway Dysfunction Screening and Validation Tools

Nucleotide and Nucleoside Biotechnology
* 5-AMP and IMP Fermentation Production Optimization
¢ Nucleoside Analogue Biotransformation Synthesis
* MRNA Cap Analogue Synthesis by Enzymatic Methods
* DNA/RNA Oligonucleotide Synthesis Scale-Up
* Nucleotide Precursor Purification Systems for Pharmaceutical Manufacturing
* Enzymatic Modified Nucleoside Production as a Service Platform
* Real-Time Nucleotide Quality Control Analytics and Monitoring Software
* Nucleoside Analog Library Design and Screening Service Suite
* GMP-Certified Nucleotide Manufacturing Outsourcing and Supply Chain Management

* Nucleotide Bioprocess Optimization Software with Predictive Fermentation Models
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Aptamer and Nucleic Acid Therapeutic Design
« SELEX Optimization for High-Affinity Aptamer Selection
* Chemical Modification for Aptamer Stability
« Aptamer-Drug Conjugate Development
« GapmeR and LNA Antisense Oligonucleotide Design
» Aptamer Biomarker Discovery Platform for Diagnostic Development
 Nucleic Acid Formulation and Delivery Optimization Software
« Off-Target Toxicity Prediction Engine for Therapeutic Nucleic Acids
« High-Throughput Aptamer Manufacturing Process Automation System
» Aptamer Patent Landscape and Freedom-to-Operate Analysis Tool

« Cell-Targeting Aptamer Library and Conjugation Service

Molecular Biology of Muscle Disease
« MyoD Family Factor Muscle Gene Activation
« Dystrophin Complex Protein Expression Analysis
» Myotonic Dystrophy RNA Toxicity Mechanism
» Muscle Atrophy E3 Ligase Target Gene Analysis
« Sarcopenia Biomarker Detection Platform for Clinical Diagnostics
* Muscle Fiber Type Classification Al Software Suite
« Inflammatory Cytokine Profiling Kit for Muscular Dystrophy
« Calcium Handling Dysfunction Real-time Monitoring System
* Mitochondrial Function Assessment Service for Muscle Pathology

* Protein Aggregation Prevention Compound Screening Technology

Transcriptomics in Drug Discovery
« Compound Mechanism of Action by Transcriptomics
* Transcriptome-Based Biomarker for Drug Response
* Resistance Mechanism Transcriptomics Analysis
« In Vivo Target Modulation Transcriptomic Profiling
» Real-Time Transcriptomic Data Integration Platform for Clinical Trials
« Al-Powered Toxicity Prediction Engine Using Transcriptomics
* Personalized Medicine Transcriptomics Profiling Service for Oncology
« Competitive Transcriptome Benchmarking Suite for Drug Repositioning
» Organ-Specific Transcriptomics Screening Platform for Safety Assessment

« Combination Therapy Synergy Prediction via Transcriptomics Analytics
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RNA Localization and Compartmentalization
* Neuronal mRNA Dendritic Localization Signals
* Nuclear Retained RNA Biology
¢ Cytoplasmic RNA Granule Composition Studies
« Mitochondrial RNA Import Mechanisms
* RNA-Sequencing Subcellular Compartment Mapping Platform
» Peroxisomal and ER-Targeted RNA Delivery Optimization Tool
 Chloroplast RNA Engineering and Synthetic Biology Suite
* RNA Localization Biomarker Discovery and Clinical Diagnostics
« Extracellular Vesicle RNA Cargo Profiling and Analytics

« Protein Synthesis Localization Control for Therapeutic Production

Molecular Basis of Antibiotic Action
« Ribosome-Targeting Antibiotic Binding Site Analysis
* DNA Gyrase and Topoisomerase Drug Interaction Studies
« Cell Wall Biosynthesis Antibiotic Target Analysis
« Antibiotic-Induced Transcriptional SOS Response
*« Membrane Permeability Prediction SaaS for Drug Screening
« Protein-Antibiotic Binding Affinity High-Throughput Analysis Tool
« Bacterial Resistance Mechanism Database and Predictive Analytics Platform
« Multi-Target Antibiotic Synergy Modeling and Optimization Engine
« Bacterial Metabolic Pathway Disruption Profiling Commercial Service

* Real-Time Antibiotic-Resistant Strain Surveillance and Alert Network

Molecular Analysis of Epigenetic Inheritance
¢ Histone Inheritance at DNA Replication Forks
« DNMT1-PCNA Interaction in Methylation Maintenance
¢ PRC2 Propagation of H3K27 Trimethylation
 Transgenerational Epigenetic Inheritance Studies
» Al-Powered Chromatin State Prediction Engine for Drug Discovery
» Real-Time DNA Methylation Profiling Hardware and Software Suite
« Epigenetic Biomarker Discovery Platform for Personalized Medicine
* Multi-Omic Integration Tool for Transcriptional Memory Analysis
« High-Throughput Screening Assay for Epigenetic Regulator Efficacy

« Transgenerational Epigenetic Risk Assessment Tool for Population Health
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Protein Isoform Analysis and Functional Diversity
« Alternative Promoter Usage Isoform Characterization
« Splice Isoform Functional Divergence Studies
* Long Read Sequencing for Isoform Identification
« Isoform-Specific Antibody Development and Application
» Quantitative Isoform Expression Profiling SaaS Platform
« Post-Translational Modification Isoform Mapping Service
« Al-Powered Isoform Function Prediction and Validation Tool
« Isoform-Specific Biomarker Discovery and Commercialization Platform
« High-Throughput Protein Isoform Stability and Localization Assay

« Isoform-Level Pharmacodynamic Response Profiling Service

Liquid Biopsy Molecular Analysis
 ctDNA Fragment Size Analysis for Cancer Detection
« Methylation Haplotype Analysis in cfDNA
» Plasma Proteomics for Liquid Biopsy Development
« Extracellular Vesicle Nucleic Acid Liquid Biopsy
« Circulating Tumor DNA Mutation Profiling Platform
* RNA Biomarker Discovery and Validation SaaS Tool
* microRNA Profiling for Disease Risk Stratification
* Cell-Free DNA Quality Control and Normalization Engine
« Immunoglobulin Gene Rearrangement Detection Platform

« Bacterial and Pathogen cfDNA Sepsis Diagnostic Service

Molecular Biology of Meiosis
* SPO11-Mediated Double Strand Break Formation
* Synaptonemal Complex Assembly and Function
 Crossover Designation and Interference Mechanisms
» Meiotic Cohesion Regulation and Release
» Meiotic Recombination Prediction Software for Breeding Programs
» Meiosis Quality Control Testing Services for Reproductive Medicine
» Real-Time Meiotic Checkpoint Monitoring Instrumentation Platform
« Al-Driven Aneuploidy Risk Assessment Engine for IVF Clinics
» Meiotic DNA Damage Response Assay Kits and Reagent Systems

 High-Throughput Gamete Segregation Analysis Platform for Genetic Screening
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Fluorescence Resonance Energy Transfer Applications
* FRET Biosensor Design for Signaling Measurement
* SmMFRET for Single Molecule Interaction Analysis
* FRET-Based Protease Activity Reporters
« BRET Protein Interaction Assays in Live Cells
» High-Throughput FRET Screening Platform for Drug Discovery
* FRET-Based Quality Control Software for Biopharmaceutical Manufacturing
» Multiplexed FRET Reporter Gene Platform for Cell Therapy Development
* FRET-Enabled Kinase Inhibitor Potency Assay Service
 Point-of-Care FRET Immunoassay Device for Rapid Diagnostics

« FRET Molecular Tension Biosensor Toolkit for Mechanobiology Research

Molecular Mechanisms of Viral Oncogenesis
« HPV E6 and E7 Oncoprotein Mechanism Studies
« EBV LMP1 NFkKB Signaling Activation
« HBV HBXx Protein Transcriptional Activation
¢ HTLV-1 Tax Protein Cell Transformation Mechanisms
* KSHV VFLIP Apoptosis Inhibition Drug Discovery Platform
*« MCV T-Antigen Polyomavirus Tumor Suppressor Pathway SaaS
« Papillomavirus E5 Membrane Receptor Signaling Analysis Toolkit
« Hepatitis C NS5A Protein Replication Complex Structural Database
« Retroviral Oncogene Integration Hotspot Prediction Machine Learning

« Viral Transforming Protein Network Interactome Commercial Reference Standard

Riboswitch and Regulatory RNA Elements
¢ Riboswitch Aptamer Domain Ligand Binding Studies
e Thermosensor RNA Structure-Function Analysis
« Iron Response Element and IRP Interaction Studies
» Synthetic Riboswitch Design for Gene Control
» Al-Powered Riboswitch Library Screening and Optimization Platform
* Regulatory RNA Element Database and Annotation SaaS Solution
 Synthetic Riboswitch Multiplexing Tool for Cell Engineering
« Ligand-Riboswitch Interaction Kinetics Analysis and Prediction Service
« Industrial-Scale RNA Regulatory Element Quality Control Software

« Therapeutic Riboswitch Translation and Manufacturing Consulting Service
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Molecular Biology of Platelet Biology
* Megakaryocyte Differentiation Gene Expression Programs
* Platelet Activation Signaling Pathway Studies
* MicroRNA Regulation of Platelet Function
« Inherited Platelet Disorder Molecular Diagnosis
« Platelet Proteomics Discovery Platform for Drug Development
« Platelet Function Monitoring Diagnostic Assay Kit
» Thrombopoietin Signaling Analytics Engine for Therapeutics
* Platelet Membrane Glycoprotein Interaction Detection System
« Antiplatelet Drug Response Molecular Prediction Software

« Platelet Granule Biogenesis Gene Editing Service Solutions

Molecular Biology of Parasite Drug Resistance
 Plasmodium PfCRT and PfMDR Resistance Studies
« Artemisinin Resistance Kelch13 Mutation Analysis
« Leishmania Drug Resistance Mechanism Studies
» Trypanosoma Resistance Gene Expression Analysis
« Helminths Anthelmintic Resistance Biomarker Discovery Platform
* Giardia Metronidazole Resistance Mutation Detection Kit
* Cryptosporidium Azithromycin Resistance Gene Panel Service
« Schistosoma Praziquantel Resistance Surveillance Analytics Dashboard
* Mycobacterium avium Complex Macrolide Resistance Profiling Engine

» Toxoplasma Pyrimethamine Resistance SNP Genotyping Commercial Kit

Molecular Biology of Eye Development
* PAX6 Master Regulator of Eye Development
« Retinal Progenitor Cell Specification Programs
« Crystallin Gene Regulation in Lens Development
« Inherited Retinal Dystrophy Gene Characterization
» Photoreceptor Differentiation Platforms for Gene Therapy Development
« Corneal Epithelial Development Biomarker Discovery Services
* Retinal Organoid Production Optimization Software and Reagents
« Optic Nerve Axon Guidance Molecular Target Identification Tools
« Vitreous Development Molecular Profiling and Quality Control Systems

« Lens Fiber Cell Differentiation Screening Platform for Cataract Prevention
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Molecular Immunology of Transplantation
« Allorecognition Pathway Molecular Mechanisms
* Regulatory T Cell Induction in Tolerance
» Donor-Specific Antibody Formation Mechanisms
¢ Transplant Gene Expression Profiling for Rejection Diagnosis
* HLA Typing Automation and Donor-Recipient Matching SaaS
« Complement Activation Biomarker Detection Diagnostic Kit
« Circulating Donor DNA Fragment Monitoring Platform
» T Cell Exhaustion Phenotyping and Tolerance Assessment Tool
* Microbiome-Mediated Rejection Risk Predictive Analytics Engine

« Epitope Mapping and Cross-Reactivity Simulation Software Suite

Mobile Genetic Elements and Genome Evolution
« LINE-1 Retrotransposon Biology and Regulation
« SINE Alu Element Transcription and Impact
« Endogenous Retrovirus Expression in Disease
« Transposable Element Domestication for Host Function
* DNA Transposon Activation Detection and Suppression Platform
* Retrotransposon-Driven Mutation Risk Stratification Engine
« Synthetic Transposable Element Gene Delivery System
« Transposon Activity Biomarker Discovery and Validation Software
* Mobile Element Insertion Cataloging and Clinical Interpretation Database

* Transposon-Mediated Chromatin Remodeling Therapeutic Discovery Platform

Cell Migration and Cytoskeleton Molecular Biology
¢ Rho GTPase Signaling in Cytoskeleton Remodeling
 Focal Adhesion Kinase Signaling Complex Analysis
¢ Actin Polymerization and Arp2/3 Complex Function
» Microtubule Dynamics and Cell Polarity Establishment
« Intermediate Filament Protein Analysis Software Platform
« Integrin-Extracellular Matrix Interaction Detection Tools
* Myosin Motor Protein Contractility Assessment Service
« Cofilin-Mediated Actin Depolymerization Screening Platform
« Live-Cell Migration Tracking and Analytics Dashboard

« Membrane Protrusion Dynamics Characterization Equipment
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Molecular Biology of Hearing and Balance
« Hair Cell Mechanotransduction Channel Molecular Biology
» Hereditary Hearing Loss Gene Characterization
* Prestin Electromotility Molecular Mechanism
* Atoh1 Regulation of Hair Cell Fate
 Cochlear Implant Electrode Array Design Optimization Platform
« Vestibular Dysfunction Biomarker Discovery and Diagnostic Tools
« Ototoxicity Prediction Engine Using Molecular Toxicity Modeling
« Inner Ear Regenerative Medicine Gene Therapy Development Suite
« Hearing Aid Signal Processing Optimization Using lon Channel Biology

« Tinnitus Molecular Target Identification and Drug Screening Platform

Molecular Biology of Thyroid Function
« Thyroid Transcription Factor PAX8 and NKX2.1 Target Genes
» TSH Receptor Signaling Molecular Mechanisms
» Thyroid Hormone Receptor Target Gene Regulation
» Sodium lodide Symporter Expression Regulation
 Thyroid Peroxidase TPO Antibody Detection Diagnostic Platforms
« lodine Metabolism Biomarker Quantification Software Solutions
» Thyroid Hormone Synthesis Pathway Optimization Tools
« Pendrin Chloride-lodide Exchanger Expression Monitoring Assays
» Thyroglobulin Gene Expression Profiling Commercial Services

* Microvascular Thyroid Follicle Imaging and Analysis Instruments

Molecular Mechanisms of Coagulation
» Coagulation Factor Gene Expression Regulation
* Vitamin K-Dependent Protein Carboxylation Mechanism
* Inherited Coagulation Disorder Molecular Diagnosis
» Anticoagulant Protein C Pathway Molecular Biology
» Thrombin Generation Assay Optimization for Clinical Diagnostics
* Tissue Factor Pathway Inhibitor Biomarker Detection Platforms
* Platelet Phosphatidylserine Exposure Real-Time Monitoring Tools
 Contact Pathway Kallikrein-Kinin Cascade Molecular Biomarkers
« Fibrinogen Cross-Linking Kinetics Al-Powered Prediction Engine

« Von Willebrand Factor Molecular Phenotyping Commercial Test Menu
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Molecular Biology of Synaptic Transmission
*« SNARE Complex Assembly and Vesicle Fusion
¢ Calcium Sensor Synaptotagmin Function
*« AMPA Receptor Trafficking in Synaptic Plasticity
* Presynaptic Active Zone Scaffold Protein Biology
» Neurotransmitter Receptor Subtype Screening Platform
» Postsynaptic Density Protein Interaction Mapping Software
» Synaptic Plasticity Biomarker Discovery and Validation Kit
« Vesicle Release Probability Prediction Analytics Engine
« Neurotransmitter Reuptake Transporter Functional Assay Suite

« Synaptic Vesicle Docking and Priming State Sensor Technology

Proteomics of Post-Translational Modifications
« Ubiquitylome Profiling by diGly Remnant Enrichment
« Crotonylation and Succinylation Histone Mark Analysis
« ADP-Ribosylation Site Mapping by Mass Spectrometry
« Citrullination Site Identification in Disease
« Phosphoproteomics High-Throughput SaaS Platform for Drug Discovery
* N-Glycosylation Site Cataloging Engine for Biopharmaceutical QC
 Acetylation and Methylation Epigenetic Biomarker Discovery Workstation
« Sulfation Pattern Recognition Analytics for Glycoprotein Therapeutics
¢ Palmitoylation and Lipidation Site Prediction Software for Membrane Proteins

* Lysine Acetylation Quantification Platform for Metabolic Disease Research

Molecular Biology of Adipose Tissue
* Brown Adipocyte Thermogenesis Gene Regulation
 Adipocyte Lipolysis Molecular Control
¢ Adipose Tissue Macrophage Polarization Studies
 Adiponectin Transcriptional and Post-translational Regulation
 Adipose Tissue Inflammation Biomarker Discovery SaaS Platform
« Beige Adipogenesis Enhancement Molecular Tools and Reagents
« Lipid Droplet Dynamics Real-time Imaging Software Solution
« Mitochondrial Dysfunction in Adipocytes Diagnostic Test Kit
« Adipokine Signaling Pathway Targeting Drug Screening Platform

« Fibrosis Prevention in Adipose Tissue Molecular Biomarker Suite
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Single Molecule Imaging Techniques
« Single Molecule Fluorescence in Living Cells
* Single Particle Tracking for Membrane Dynamics
* DNA Curtain Assay for DNA-Protein Interaction
¢ PAINT Super Resolution Microscopy Development
« Total Internal Reflection Fluorescence Imaging SaaS Platform
« High Speed Single Molecule Tracking Hardware Instrument
* Fluorophore Optimization Toolkit for Single Molecule Detection
» Real Time Single Molecule Interaction Data Analytics Engine
« Portable Single Molecule Diagnostic Imaging System

» Multiplexed Single Molecule Detection Assay Development Platform

Molecular Mechanisms of Protein Aggregation Diseases
« Prion Propagation and Strain Diversity Mechanisms
« SOD1 Misfolding in ALS Motor Neuron Disease
« PolyQ Protein Aggregation Mechanism Analysis
« Amyloid Cross-Seeding Between Disease Proteins
« Tau Aggregation Kinetics Modeling Software Platform
 Alpha-Synuclein Fibril Characterization Analysis Tools
« Transthyretin TTR Amyloidosis Progression Prediction Engine
* Protein Misfolding Detection Biosensor Manufacturing Service
* Huntingtin CAG Repeat Aggregation Simulation Workbench

« Multi-Protein Aggregate Interaction Screening Platform

Transcription Elongation and Pausing
* RNAPII Pausing and P-TEFb Release Mechanism
* Transcription-Replication Conflict Resolution
* Transcription Factor Condensate and Elongation
» Nascent RNA Processing Co-transcriptional Events
* RNA Polymerase Il Elongation Rate Optimization Software Platform
» Chromatin-Associated Pausing Site Detection and Mapping Tools
» DSIF-NELF Complex Modulation Drug Discovery Screening Service
 High-Throughput Pause-Release Kinetics Measurement Platform
« Elongation Factor Dependency Prediction Engine and Analytics Dashboard

» Pause Site-Dependent Gene Expression Control Therapeutic Development Suite
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Molecular Biology of Lipid Metabolism
« SREBP Transcription Factor Lipogenic Gene Activation
* Fatty Acid Oxidation Gene Regulation by PPAR-alpha
* Lipoprotein Receptor Gene Expression Regulation
¢ Ceramide and Sphingolipid Pathway Gene Regulation
» Cholesterol Homeostasis Sensing Platform for Drug Discovery
» Mitochondrial Lipid Oxidation Analytics Engine for Obesity Treatment
« Triglyceride Synthesis Inhibition Biomarker Discovery Service
« Atherogenic Lipoprotein ApoB Secretion Modulation Tools
« Adipose Tissue Lipogenesis Gene Expression Profiling Platform
« Bile Acid Signaling FXR-TGR5 Pathway Optimization Service

Molecular Biology of Bacterial Pathogenesis
« Type Il Secretion System Assembly and Effector Delivery
« Bacterial Toxin Gene Regulation and Secretion
« Biofilm Regulatory Network Analysis
« Intracellular Pathogen Survival Mechanism Studies
* Antibiotic Resistance Mechanism Detection Platform
« Virulence Factor Prediction and Scoring Tools
« Bacterial Host Cell Interaction Mapping Service
¢ Quorum Sensing Inhibitor Screening and Discovery
« Lipopolysaccharide Endotoxin Profiling and Characterization

* Motility and Chemotaxis Mechanism Analysis Toolkit

Molecular Basis of Hormone Signaling
¢ Insulin Receptor Tyrosine Kinase Activation Mechanism
* Glucocorticoid Receptor Transactivation and Transrepression
* Androgen Receptor Signaling in Prostate Cancer
* Growth Hormone JAK2-STAT5 Pathway Studies
» Estrogen Receptor Alpha Modulation Drug Discovery Platform
» Thyroid Hormone Receptor Beta Biomarker Diagnostic Service
* G Protein Coupled Receptor Pharmacology Analytics SaaS
* Nuclear Receptor Coactivator Recruitment High Throughput Screening
« Phosphodiesterase Inhibitor Efficacy Prediction Machine Learning Tool

« Prolactin Receptor Signaling Dynamics Modeling Software Suite
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Single Cell Genomics Method Development
* 10x Genomics Chromium Library Preparation Optimization
* Single Nucleus RNA-Seq for Frozen Tissue Analysis
* CITE-Seq Multimodal Single Cell Analysis
* Cell Hashing for Sample Multiplexing in SCRNA-Seq
* Spatial Transcriptomics Platform Integration for Tissue Mapping
« Single Cell Protein Detection via Flow Cytometry SaaS
« Microfluidic Droplet Encapsulation Technology for Massively Parallel Sequencing
« Machine Learning Pipeline for Single Cell Quality Control Automation
 Long-Read Single Molecule RNA Sequencing Commercial Service

« Integrated Chromatin Accessibility and Transcriptomics Assay Development

Molecular Biology of Wound Healing
« Keratinocyte Migration Gene Expression Changes
* TGF-betal Downstream Signaling in Wound Healing
» Growth Factor Receptor Crosstalk in Healing
* Non-Coding RNA Regulation of Wound Healing
« Extracellular Matrix Remodeling Biomarker Detection Platforms
« Angiogenesis Acceleration SaaS for Tissue Engineering Products
« Fibroblast Phenotype Modulation Therapeutics for Scarring Prevention
« Inflammatory Cytokine Modulation Diagnostic Kit Systems
« Hypoxia-Inducible Factor Pathway Activator Biomaterials

* Epithelial-Mesenchymal Transition Inhibitor Wound Dressing Technologies

Molecular Mechanisms of Cell Competition
* Myc-Driven Cell Competition Mechanism Analysis
* Flower Code and Loser Cell Apoptosis
« Epithelial Cell Extrusion Mechanism Studies
» Cancer Cell Supercompetitor Behavior Analysis
» Ribosomal Protein Competition Biomarker Detection Platform
» Metabolic Fitness Ranking Algorithm for Cell Vitality Assessment
» Mechanical Stress Sensing Software Suite for Tissue Engineering
« Intercellular Communication Network Mapping Service Platform
« Cell Competition Prediction Engine for Immunotherapy Development

« High-Throughput Competition Assay Automation System
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Molecular Biology of Pain Signaling
« TRP Channel Gene Expression in Nociceptors
¢ Navl1l.7 and Nav1.8 Sodium Channel Expression Studies
* Neuroinflammatory Cytokine Sensitization Mechanism
« Epigenetic Regulation of Chronic Pain States
* CGRP and PACAP Receptor Antagonist Drug Discovery Platform
* NGF and BDNF Signaling Inhibitor Development Toolkit
* P2X and P2Y Purinergic Receptor Modulation SaaS Analytics
» Microglial Activation Biomarker Detection and Monitoring Service
» Opioid Receptor Desensitization Modeling and Prediction Engine

« Neuropeptide Y and Substance P Modulation Drug Screening Platform

Molecular Biology of Anemia
« Erythropoietin Receptor Signaling Pathway Analysis
« Hemoglobin Switching from Fetal to Adult
« Hepcidin-Ferroportin Iron Regulation Axis
« Sickle Cell Disease Molecular Pathophysiology
« Diagnostic Biomarker Panel for Iron Deficiency Anemia Detection
* Gene Therapy Delivery Platform for Beta-Thalassemia Treatment
* Real-Time Hemoglobin Polymerization Monitoring SaaS Platform
« Personalized Erythropoiesis-Stimulating Agent Dosing Optimization Tool
* Megaloblastic Anemia Vitamin B12 Absorption Screening Kit

* Autoimmune Hemolytic Anemia Complement Pathway Inhibitor Screening

Molecular Mechanisms of Antiviral Immunity
¢ cCGAS-STING Pathway Activation by Viral DNA
* RIG-I and MDA5 RNA Sensing Mechanisms
« Interferon Stimulated Gene Effector Function
« Viral Antagonism of Innate Immune Signaling
« Viral Protease Inhibitor Design and Screening Platforms
* TLR and NOD-Like Receptor Ligand Discovery Services
« Interferon-Beta Production Optimization and GMP Manufacturing
* PKR and elF2 Alpha Pathway Monitoring Diagnostic Assays
* Viral Immune Evasion Mechanism Prediction Al Software

« Inflammasome Activation Assay Kits and Reagent Services
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Protein Interaction Network Mapping
* AP-MS Interactome Mapping for Target Proteins
* TurbolD Proximity Interactome Profiling
« Interactome Rewiring During Cell Signaling
* Disease Mutation Effects on Protein Interactions
« Al-Powered Protein Interaction Prediction Platform SaaS
« High-Throughput Yeast Two-Hybrid Commercial Screening Service
» Real-Time Interactome Dynamics Monitoring Software Tool
* Protein-Protein Interaction Database Licensing and Integration API
« Cross-Tissue Interactome Variation Atlas and Biomarker Discovery

« Protein Complex Stability Prediction Engine for Drug Design

Molecular Biology of Wnt Signaling
« Beta-catenin Destruction Complex Regulation
« Wnt Receptor Complex Assembly at Membrane
* TCF/LEF Target Gene Activation by Beta-catenin
« Non-Canonical Wnt Pathway Signaling Studies
« Wnt Pathway Drug Discovery Screening Platform
* Frizzled Receptor Binding Affinity Prediction Engine
« Canonical Pathway Biomarker Detection Kit Service
« Axin Scaffolding Complex Modulation Software Tools
« Wnt Signaling Pathway Patient Stratification Service

« Dishevelled Protein Complex Stability Analysis Platform

Molecular Biology of Polycystic Diseases
* mTOR Pathway Dysregulation in PKD
* Cilia Dysfunction in Cyst Formation
« Cell Proliferation and Apoptosis Imbalance in Cysts
 Therapeutic Target Identification in ADPKD Models
« Polycystin-1 and Polycystin-2 Interaction Mapping Platform
« Extracellular Matrix Remodeling Biomarker Discovery Service
« Calcium Signaling Dysregulation Screening and Profiling Tools
« Epithelial-to-Mesenchymal Transition Monitoring Diagnostic Panel
« Fluid Flow Shear Stress Bioreactor Systems for PKD Research

« Non-coding RNA Dysregulation Analysis and Therapeutic Design Suite
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Quantitative Biology and Systems Approaches
* Mathematical Modeling of Gene Regulatory Networks
« Single Cell Variability and Noise Analysis
* Protein Abundance and Turnover Rate Measurement
¢ Flux Quantification in Metabolic Networks
» High-Throughput Phenotypic Screening and Predictive Analytics Platforms
« Cellular Heterogeneity Mapping and Multi-Omics Integration SaaS
» Real-Time Bioreactor Monitoring and Bioprocess Optimization Software
« Kinetic Parameter Estimation and Enzyme Engineering Prediction Tools
« Pathway Activity and Biomarker Discovery Commercial Pipelines

« Synthetic Biology Design Automation and DNA Sequence Optimization Platform

Molecular Biology of Lysosomal Storage Diseases
« Lysosomal Enzyme Trafficking and Mannose-6-Phosphate
« Substrate Accumulation Consequences on Cell Biology
« Gene Therapy Vector Design for Lysosomal Diseases
« Pharmacological Chaperone Rescue of Misfolded Enzymes
« Diagnostic Biomarker Discovery Platforms for Disease Progression
« High-Throughput Screening Tools for Enzyme Replacement Therapeutics
« Patient Registry and Real-World Evidence Data Analytics Services
¢ Lysosomal PH and Compartmentalization Measurement Assay Kits
¢ Substrate Accumulation Prediction and Toxicity Modeling Software

¢ Cell Line Engineering and Quality Control Services for GMP Production

Molecular Biology of Glioma
* IDH1/2 Mutation and 2-HG Oncometabolite Effects
*« EGFR Amplification and vlll Mutation in GBM
¢ Glioma Stem Cell Transcriptional Programs
 Blood Brain Barrier Penetration by Therapeutic Molecules
» TP53 Mutation Profiling and Prognosis Prediction Software
* PTEN Loss Detection and Immunotherapy Response Biomarker Assay
» Telomerase and ATRX Mutations as Tumor Aggressiveness Classifier
« MGMT Promoter Methylation Status Testing and Temozolomide Optimization
*« BRAF V600E Mutation Detection for Targeted Therapy Matching Service

* NF1 Inactivation and Neurofibromatosis Type 1 Glioma Risk Platform


https://projects.nthrys.com/molecular-biology/quantitative-biology-and-systems-approaches/mathematical-modeling-of-gene-regulatory-networks
https://projects.nthrys.com/molecular-biology/quantitative-biology-and-systems-approaches/single-cell-variability-and-noise-analysis
https://projects.nthrys.com/molecular-biology/quantitative-biology-and-systems-approaches/protein-abundance-and-turnover-rate-measurement
https://projects.nthrys.com/molecular-biology/quantitative-biology-and-systems-approaches/flux-quantification-in-metabolic-networks
https://projects.nthrys.com/molecular-biology/quantitative-biology-and-systems-approaches/high-throughput-phenotypic-screening-predictive-analytics
https://projects.nthrys.com/molecular-biology/quantitative-biology-and-systems-approaches/cellular-heterogeneity-mapping-multi-omics-integration
https://projects.nthrys.com/molecular-biology/quantitative-biology-and-systems-approaches/real-time-bioreactor-monitoring-bioprocess-optimization
https://projects.nthrys.com/molecular-biology/quantitative-biology-and-systems-approaches/kinetic-parameter-estimation-enzyme-engineering-prediction
https://projects.nthrys.com/molecular-biology/quantitative-biology-and-systems-approaches/pathway-activity-biomarker-discovery-commercial
https://projects.nthrys.com/molecular-biology/quantitative-biology-and-systems-approaches/synthetic-biology-design-automation-dna-sequence-optimization
https://projects.nthrys.com/molecular-biology/molecular-biology-of-lysosomal-storage-diseases/lysosomal-enzyme-trafficking-and-mannose-6-phosphate
https://projects.nthrys.com/molecular-biology/molecular-biology-of-lysosomal-storage-diseases/substrate-accumulation-consequences-on-cell-biology
https://projects.nthrys.com/molecular-biology/molecular-biology-of-lysosomal-storage-diseases/gene-therapy-vector-design-for-lysosomal-diseases
https://projects.nthrys.com/molecular-biology/molecular-biology-of-lysosomal-storage-diseases/pharmacological-chaperone-rescue-of-misfolded-enzymes
https://projects.nthrys.com/molecular-biology/molecular-biology-of-lysosomal-storage-diseases/diagnostic-biomarker-discovery-platforms-disease-progression
https://projects.nthrys.com/molecular-biology/molecular-biology-of-lysosomal-storage-diseases/high-throughput-screening-tools-enzyme-replacement-therapeutics
https://projects.nthrys.com/molecular-biology/molecular-biology-of-lysosomal-storage-diseases/patient-registry-real-world-evidence-data-analytics
https://projects.nthrys.com/molecular-biology/molecular-biology-of-lysosomal-storage-diseases/lysosomal-ph-compartmentalization-measurement-assay-kits
https://projects.nthrys.com/molecular-biology/molecular-biology-of-lysosomal-storage-diseases/substrate-accumulation-prediction-toxicity-modeling-software
https://projects.nthrys.com/molecular-biology/molecular-biology-of-lysosomal-storage-diseases/cell-line-engineering-quality-control-services-gmp-production
https://projects.nthrys.com/molecular-biology/molecular-biology-of-glioma/idh1-2-mutation-and-2-hg-oncometabolite-effects
https://projects.nthrys.com/molecular-biology/molecular-biology-of-glioma/egfr-amplification-and-viii-mutation-in-gbm
https://projects.nthrys.com/molecular-biology/molecular-biology-of-glioma/glioma-stem-cell-transcriptional-programs
https://projects.nthrys.com/molecular-biology/molecular-biology-of-glioma/blood-brain-barrier-penetration-by-therapeutic-molecules
https://projects.nthrys.com/molecular-biology/molecular-biology-of-glioma/tp53-mutation-profiling-prognosis-prediction
https://projects.nthrys.com/molecular-biology/molecular-biology-of-glioma/pten-loss-immunotherapy-response-biomarker-assay
https://projects.nthrys.com/molecular-biology/molecular-biology-of-glioma/telomerase-atrx-tumor-aggressiveness-classifier
https://projects.nthrys.com/molecular-biology/molecular-biology-of-glioma/mgmt-promoter-methylation-temozolomide-optimization
https://projects.nthrys.com/molecular-biology/molecular-biology-of-glioma/braf-v600e-targeted-therapy-matching-service
https://projects.nthrys.com/molecular-biology/molecular-biology-of-glioma/nf1-inactivation-neurofibromatosis-glioma-risk-platform

NTHRYS OPC PVT LTD | Molecular Biology Projects with Accommodation at Chennai

Molecular Mechanisms of Drug Toxicity
« Mitochondrial Toxicity Mechanism Characterization
* Reactive Metabolite Formation and Protein Adduction
¢ Drug-Induced Endoplasmic Reticulum Stress
¢ lon Channel Cardiotoxicity Mechanism Studies
» Cytochrome P450 Metabolic Phenotyping SaaS Platform
» Machine Learning Hepatotoxicity Risk Prediction Engine
 High-Throughput Cellular Apoptosis Detection and Screening Tool
* DNA Damage Response Biomarker Quantification Service
« Protein Misfolding and Aggregation Real-Time Monitoring System

« Integrated Multi-Organ Toxicity Data Integration and Reporting Platform

Molecular Biology of Innate Lymphoid Cells
« ILC2 Transcription Factor Network Analysis
* NK Cell Activating and Inhibitory Receptor Signaling
* ILC3 and Microbiome Interaction Molecular Mechanisms
« ILC Plasticity and Conversion Molecular Mechanisms
« ILC1 Cytokine Production Profiling Software Platform
* Lymphoid Tissue Organoid Culture System Commercial Kit
« ILC Surface Marker Detection High-Content Imaging Service
« ILC Metabolic Profiling Analytics SaaS Dashboard
« ILC Developmental Trajectory Machine Learning Prediction Tool

* Innate Lymphoid Cell Therapeutic Screening Assay Portfolio

Molecular Biology of Pancreatic Cancer
* KRAS-Driven Pancreatic Acinar to Ductal Metaplasia
* SMAD4 Loss Consequences in PDAC Biology
* Pancreatic Cancer Stroma Cross-Talk Mechanisms
» Metabolic Reprogramming in Pancreatic Cancer Cells
» TP53 Mutation Profiling and Predictive Analytics Platform
* CDKN2A Loss Biomarker Detection Kit for Prognosis
* Pancreatic Cancer Chemoresistance Mechanism Software Tool
« Immunosuppressive Microenvironment Assessment and Targeting Service
 Pancreatic Ductal Adenocarcinoma Mutation Panel Commercial Kit

« Fibroblast-Mediated Stroma Remodeling Therapeutic Target Platform
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Molecular Neuropharmacology
* Opioid Receptor Desensitization Molecular Mechanisms
» Dopamine Receptor Signaling in Reward Pathways
* NMDA Receptor Hypofunction in Schizophrenia
e Antidepressant SERT and NET Interaction Studies
* GABAergic Modulation Biomarker Discovery Platform
« Serotonin Transporter Polymorphism Genotyping SaaS Tool
« Acetylcholine Receptor Kinetics Computational Modeling Software
 Glutamate Excitotoxicity Prevention Compound Screening Kit
« Adrenergic Receptor Subtype Selectivity Prediction Engine

« Neuropeptide Y Pathway Activation Bioassay Service

Molecular Biology of Senescence and SASP
* p16INK4a and p21 Senescence Growth Arrest
* SASP Gene Expression Regulation by NFkB and C/EBPbeta
* CGAS-STING Activation in Senescent Cells
« Senolytic Drug Target Identification by Transcriptomics
* SASP Cytokine Profiling Platform for Senescent Cell Phenotyping
« Senolytic Drug Efficacy Prediction Engine Using Machine Learning
* Real-Time Senescence Biomarker Detection Kit for Clinical Diagnostics
« Cellular Senescence Monitoring Software for Regenerative Medicine Manufacturing
* SASP Inflammatory Signature Mapping Database for Target Validation

* Senescence-Associated Secretory Phenotype Therapeutics Pipeline Platform

Structural Bioinformatics and Molecular Modeling
* Homology Modeling for Unknown Protein Structures
« Protein-Ligand Docking for Drug Discovery Support
« MD Simulation for Protein Conformational Analysis
* Protein Interface Hotspot Prediction and Validation
» Al-Powered De Novo Protein Design and Optimization Platform
* Cryo-EM Structure Refinement and Validation Software Suite
» Real-Time Molecular Dynamics Visualization and Analysis Engine
« Antibody-Antigen Complex Prediction and Maturation Service
« Multi-Target Compound Screening Platform with Polypharmacology Detection

« Membrane Protein Structure and Dynamics Prediction Toolkit
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Molecular Biology of Fertility and Implantation
« Endometrial Receptivity Gene Expression Programs
* Trophoblast Invasion Molecular Mechanisms
* Embryo-Endometrium Dialogue Molecular Studies
* HOXA10 and HOXA11 Regulation in Uterine Biology
» Blastocyst Viability Prediction Algorithms and Scoring Systems
« Uterine Biomarker Panels for Non-Invasive Receptivity Testing
» Sperm-Oocyte Interaction Molecular Screening Technologies
« Decidualization Pathway Optimization Therapeutics and Supplements
 Epigenetic Remodeling Monitoring Systems for Pregnancy Viability

« Placental Development Molecular Profiling Commercial Testing Services

DNA Damage and Genome Integrity Tools
* Fluorescent DNA Damage Reporter Cell Line Development
« Neutral Comet Assay for DSB Quantification
*« SMART DNA Repair Activity Measurement
* BLESS for Genome-Wide DSB Mapping
 High-Throughput DNA Damage Screening Platform SaaS
« Oxidative Lesion Detection and Repair Kinetics Tools
» Telomere Integrity Monitoring and Erosion Prediction Service
« Chromothripsis Detection Engine for Cancer Research
* Checkpoint Kinase Inhibitor Efficacy Validation Workflow

* Radiation-Induced Foci Tracking and Dose-Response Modeling

Molecular Biology of Mast Cells
« IgE-FceRlI Signaling in Mast Cell Activation
* Mast Cell Mediator Gene Expression Analysis
* SCF-KIT Signaling in Mast Cell Development
* Mast Cell Regulation of Intestinal Permeability
« Mast Cell Degranulation Profiling Platform for Drug Screening
« Mast Cell Protease Activity Biomarker Detection SaaS
* Tryptophan Metabolite Pathway Analysis for Immunotherapy Development
» Mast Cell-Epithelial Barrier Interaction Testing Service
 High-Throughput Calcium Flux Assay Platform for Mast Cell Screening
« Al-Powered Mast Cell Morphology Classification and Phenotyping Tool
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Molecular Biology of Bone Marrow Microenvironment
« Endosteal and Perivascular Niche Molecular Signals
* Leukemia Stem Cell Niche Dependency Studies
* Mesenchymal Stromal Cell Support of Hematopoiesis
« Bone Marrow Niche Remodeling in Disease
» Bone Marrow Niche Mimicry Bioreactor Systems
» Osteoblast-Hematopoietic Crosstalk Biomarker Discovery Platforms
* Megakaryocyte Niche Engineered Tissue Constructs
« Extracellular Matrix Component Molecular Profiling Tools
« Bone Marrow Adipocyte Lipid Metabolism Bioassay Kits

« Cytokine and Chemokine Gradient Simulation Software

Long Read Sequencing Applications
« Full Length Isoform Sequencing by PacBio Iso-Seq
« Nanopore Adaptive Sampling for Target Enrichment
« Direct RNA Sequencing for Modification Detection
« Long Read Metagenomics for Species Resolution
« Structural Variant Detection Platforms for Clinical Diagnostics
« Epigenetic Modification Profiling SaaS for Pharmaceutical Research
< High-Throughput Pathogen Identification for Infectious Disease Surveillance
* Plant Genome Assembly as a Service for Breeding Programs
« Full-Length Antibody Gene Repertoire Sequencing for Immunotherapeutics

« Microbial Strain Identification and Quality Control Analytics Platform

Molecular Biology of Autoimmune Diseases
¢ Autoantigen Presentation and T Cell Activation
¢ Regulatory T Cell Dysfunction in Autoimmunity
* Type | Interferon Signature in Autoimmune Disease
« Autoreactive B Cell Selection and Tolerance Defects
» Immune Checkpoint Biomarker Discovery Platforms for Therapeutic Development
» Molecular Diagnostics Tools for Lupus and Systemic Autoimmune Disease Classification
« Engineered Tolerogenic Dendritic Cell Manufacturing and Cell Therapy Services
« High-Throughput Autoantigen and Epitope Mapping Software Suites
« Circulating Immune Complex and Complement Activation Bioanalytical Services

« Prediction Algorithms for Autoimmune Flare and Treatment Response Forecasting
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Molecular Biology of Connective Tissue Disorders
« Collagen Biosynthesis and Modification Pathways
* Fibrillin Microfibril Assembly and Marfan Syndrome
* Elastin Cross-linking and Elastic Fiber Formation
* Matrix Metalloprotease Regulation in Connective Tissue
* Glycosaminoglycan Interaction Profiling Software Platforms
* Proteoglycan Aggregation Diagnostic Tools and Assays
« Integrin Signaling Pathway Biomarker Discovery Platforms
* Fibroblast Phenotyping and Gene Expression Analysis Tools
« Lysyl Oxidase Inhibitor Screening and Optimization Platforms

« Tissue Remodeling Kinetics Predictive Analytics Engine

Molecular Biology of Reproductive Cancers
« ER Signaling in Breast Cancer Progression
« BRCA1 and BRCA2 DNA Repair Functions
 Ovarian Cancer High Grade Serous Molecular Drivers
« Cervical Cancer HPV Integration Consequences
« HER2 Amplification Detection Platforms for Breast Cancer
« Estrogen Receptor Alpha Mutation Analysis SaaS Solutions
* Prostate Cancer Androgen Receptor Splice Variant Profiling
« Endometrial Cancer Microsatellite Instability Testing Instruments
* TP53 Mutation Burden Prediction Engines for Ovarian Cancers

* PIK3CA Pathway Inhibitor Response Biomarker Panels

Molecular Biology of Xenobiotic Metabolism
¢ CYP450 Enzyme Induction Mechanism Studies
* Phase Il Conjugation Enzyme Gene Regulation
 Transporter Gene Regulation in Drug Disposition
 Polymorphism Effects on Drug Metabolism Enzyme Activity
* Predictive ADME Software for Drug Development Acceleration
» Real-time Metabolite Identification and Toxicity Assessment Platform
* Personalized Drug Response Biomarker Testing and Interpretation Services
» Enzyme Kinetics Modeling Tools for Compound Optimization Workflows
» Regulatory Submission-Ready Metabolism Study Documentation Services

« High-throughput Liver Microsome Screening and Data Analytics Platform
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Molecular Biology of Leukemia
*« BCR-ABL Fusion Oncogene Signaling Mechanisms
¢ FLT3-ITD Mutation Signaling in AML
¢ ALL Transcription Factor Fusion Biology
* Leukemia Epigenetic Driver Analysis
* NPM1 Mutation Detection and Stratification Commercial Platforms
» TP53 Mutation Risk Profiling and Prognosis Software Solutions
« CEBPA Biallelic Mutation Biomarker Identification Service Platforms
*« KMT2A Rearrangement Detection and Fusion Partner Characterization Tools
* RUNX1-RUNX1T1 Fusion Quantification Digital Monitoring Platforms

« Leukemia Mutation Panel Integration and Interpretation Commercial Systems

Molecular Biology of Mismatch Repair
* MSH2-MSH6 and MSH2-MSH3 Mismatch Recognition
* MLH1-PMS2 Endonuclease Activation Mechanism
« Lynch Syndrome MMR Gene Variant Characterization
* MSI and TMB as Immunotherapy Biomarkers
« MMR Deficiency Detection Assays for Cancer Screening
¢ Real-Time MMR Pathway Monitoring Software Platform
« EXO1 Exonuclease Activity Inhibitor Drug Development
¢ PCNA-Coupled Recruitment Biomarker Testing Service
¢ High-Throughput MLH1-PMS2 Interaction Screening Platform

* Germline MMR Variant Classification and Risk Prediction Engine

Molecular Biology Techniques in Forensics
« Autosomal STR Profiling for Individual Identification
¢ Y-STR Analysis for Patrilineal Lineage Tracing
« Forensic SNP Phenotyping Panel Development
* DNA Age Estimation by Methylation Analysis
» Mitochondrial DNA Sequencing Platforms for Degraded Sample Analysis
* Next-Generation Sequencing Data Management and Interpretation Software
» Rapid Kinship Analysis and Family Relationship Commercial Services
 Forensic Microbiome Profiling Tools for Crime Scene Matching
« Digital Forensic DNA Evidence Chain-of-Custody Blockchain Solutions

« High-Throughput Victim Identification Mass Screening and Database Platforms
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Molecular Biology of Replication Stress
¢ ATR-CHK1 Checkpoint Activation by Stalled Forks
« Common Fragile Site Instability Mechanism Studies
* Oncogene-Induced Replication Stress in Cancer
* Fork Protection and Restart Mechanism Analysis
* Replication Fork Stability Biomarker Discovery Platform
* Replication Stress-Induced DNA Damage Assessment Tools
« High-Throughput Replication Fork Checkpoint Screening Service
« Synthetic Lethality Prediction Engine for Replication Stress
« Real-Time Replication Fork Dynamics Imaging System

« Clinical Genome Instability Scoring Algorithm for Treatment Selection

Molecular Biology of Lymphoma
« Germinal Center B Cell Biology in Lymphomagenesis
« MYC Translocation and Gene Amplification in Lymphoma
« DLBCL Cell of Origin Molecular Classification
* NF-kB Pathway Activation in DLBCL
« BCL2 and BCL6 Protein Expression Profiling Diagnostic Platforms
» TP53 Mutation Detection and Chemoresistance Prediction SaaS
« EBV Status and Lymphomagenesis Risk Stratification Tools
« Clonality Assessment and Minimal Residual Disease Monitoring Software
* PTEN Loss and PI3K-AKT Pathway Activation Biomarker Assays

* Complex Karyotype Analysis and Prognosis Prediction Engine

Molecular Biology of Parkinson's Disease
* LRRK2 Kinase Substrate and Pathway Analysis
* GBAL1 Lysosomal Pathway in Parkinson Disease
* Mitophagy Defects in PINK1-Parkin Parkinson Models
 Neuroinflammation Microglia Activation in PD
* Alpha-Synuclein Aggregation Detection and Therapeutic Screening Platforms
» Dopaminergic Neuron Differentiation and Toxicity Assessment SaaS
« Iron Metabolism and Ferroptosis Modulation Biomarker Discovery Tools
» Proteasomal Dysfunction and Ubiquitin-Proteasome System Assay Services
« Vesicular Monoamine Transporter Dysfunction and Dopamine Homeostasis Modeling

« Cerebrospinal Fluid Biomarker Analysis and Patient Stratification Platforms
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Advanced PCR and Nucleic Acid Detection
¢ Allele-Specific PCR for Single Nucleotide Discrimination
* Inverse PCR for Unknown Flanking Sequence Determination
¢ ddPCR Absolute Copy Number Quantification
« Isothermal NASBA for RNA Detection
« Digital PCR Multiplexing Platform for Concurrent Pathogen Detection
* Real-Time gPCR Data Analytics Engine for Pharmaceutical Quality Control
» Exonuclease-Based Signal Amplification Kit for Nucleic Acid Biosensors
* Rapid Loop-Mediated Isothermal Amplification Device for Field Diagnostics
« High-Throughput Next-Generation PCR Library Preparation Automation System

« Competitive PCR Quantification Software Suite for Gene Expression Normalization

Molecular Biology of Stem Cell Differentiation
« Cardiomyocyte Differentiation Protocol Development
« Dopaminergic Neuron Differentiation from iPSCs
« Hepatocyte Differentiation from Human iPSCs
« Pancreatic Beta Cell Differentiation Protocol Optimization
« Osteocyte Maturation Assay Platform for Bone Drug Discovery
« Adipocyte Differentiation Quality Control Software for Cell Therapy
« Endothelial Cell Differentiation Bioreactor System for Vascular Engineering
« Chondrocyte Differentiation Prediction Engine Using Machine Learning
« Retinal Photoreceptor Differentiation Protocol as Commercial Service

* Neural Crest Cell Differentiation Characterization Diagnostic Kit

Molecular Biology of Breast Cancer
« HER2 Amplification Signaling Mechanisms
« Triple Negative Breast Cancer Molecular Subtypes
« Breast Cancer Stem Cell Transcriptional Programs
» CDK4/6 Inhibitor Resistance Molecular Mechanisms
« Estrogen Receptor Alpha Signaling Pathway Profiling Platforms
* PI3K-AKT-mTOR Axis Biomarker Detection and Inhibitor Matching Tools
» Metastatic Breast Cancer Bone Microenvironment Molecular Characterization Services
« Immunotherapy Biomarker Integration Platforms for Luminal B Tumors
« Circulating Tumor DNA Mutation Tracking and Treatment Response Monitoring

« Epigenetic Reprogramming Drivers Discovery for Treatment Resistance Prediction
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Molecular Biology of Stem Cell Niche Signals
« BMP Signaling in Intestinal Crypt-Villus Axis
* Notch Lateral Inhibition in Stem Cell Niches
« Hedgehog Paracrine Signaling in Tissue Homeostasis
* ECM Sitiffness Sensing in Stem Cell Fate Decisions
* Wnt/B-Catenin Pathway Screening Platform for Organoid Development
* Real-time TGF-f Niche Microenvironment Monitoring Biosensor System
* Notch-Delta Lateral Inhibition Computational Modeling Software Suite
* Chemokine Gradient-Responsive Smart Hydrogel Niche Platform
 Ephrin-Eph Contact-Dependent Signaling Analysis Workflow Tool

* Hypoxia-Inducible Factor Stabilization Therapeutic Discovery Service

Molecular Mechanisms of Chromosomal Instability
* Merotelic Attachment and Lagging Chromosome Analysis
* Whole Genome Doubling Consequences in Cancer
¢ Micronucleus Formation and Chromothripsis
» Cohesion Loss in Premature Sister Chromatid Separation
» Aneuploidy Detection and Karyotype Prediction SaaS Platform
» Centromere Dysfunction and Kinetochore Assembly Diagnostic Kit
* DNA Damage Response Biomarker Quantification and Monitoring Tool
» Telomere Attrition and Replicative Senescence Prediction Engine
« Translocations and Non-Allelic Homologous Recombination Mapping Software

« Spindle Checkpoint Failure and Mitotic Aberration Testing Service

Clinical Molecular Biology Applications
« Clinical HLA Typing by Next Generation Sequencing
* NIPT Cell-Free DNA Analysis for Prenatal Testing
« Somatic Variant Clinical Reporting Framework
* Molecular Minimal Residual Disease Monitoring
« Liquid Biopsy Circulating Tumor DNA Detection Platform
« Pharmacogenomics Clinical Decision Support Software Tool
« Infectious Disease Pathogen Identification and Resistance Profiling
« Cancer Immunotherapy Biomarker Assessment and Prediction Engine
« Carrier Screening and Reproductive Risk Assessment Suite

« Organ Transplant Compatibility Matching and Rejection Prediction System
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