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Medical Biotechnology Internship Topics and Focused
Areas

AI Therapeutic Protein Engineering Research

• Machine Learning-Based Protein Structure Prediction

• Computational Protein Mutation and Variant Analysis

• Protein-Ligand Binding and Drug Target Interaction Modeling

• Immunogenicity and Safety Prediction for Therapeutic Proteins

• Generative AI for De Novo Protein Design and Optimization

Machine Learning Gene Therapy Research

• Predictive Modeling of Gene Delivery Efficacy

• Deep Learning for Off-Target Effect Detection

• Natural Language Processing for Gene Therapy Literature Mining

• Machine Learning-Driven Patient Stratification for Gene Therapy

• Synthetic Data Generation for Gene Expression Prediction

AI mRNA Medicine Research

• mRNA Sequence Design and Optimization

• Lipid Nanoparticle (LNP) Formulation Development

• In Vitro mRNA Translation and Expression Studies

• Immunogenicity Assessment and Immune Response Profiling

• mRNA Stability and Degradation Pathway Analysis
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AI Cell Therapy Development Research

• Machine Learning Models for CAR-T Cell Design Optimization

• Deep Learning for Immunophenotyping and Cell Classification

• Computational Drug Response Prediction for Engineered Cell Therapies

• Natural Language Processing for Cell Therapy Literature Mining and Data Extraction

• AI-Powered Cell Culture Condition Optimization and Bioreactor Modeling

Immunotherapy Biomarker Validation Studies

• Flow Cytometry Data Analysis for Immune Cell Profiling

• Gene Expression Profiling and Biomarker Discovery

• Tumor Microenvironment Characterization

• T Cell Receptor (TCR) Sequencing and Clonality Assessment

• Multiplex Protein Analysis and Immune Signature Validation

Glycoprotein Engineering Post-Translational Modification

• Glycosylation Pattern Analysis and Characterization

• Site-Directed Mutagenesis for Glycosylation Engineering

• Recombinant Expression Optimization for Homogeneous Glycoproteins

• Post-Translational Modification Monitoring in Bioreactor Production

• Glycosylation-Mediated Immune Evasion and Drug Targeting

Wound Healing Regenerative Medicine

• Biomaterial Scaffold Development for Tissue Regeneration

• Growth Factor Engineering and Delivery Systems

• Stem Cell Differentiation for Wound Healing Applications

• Angiogenesis and Vascularization in Regenerative Scaffolds

• Antimicrobial Wound Dressings and Biofilm Prevention

Immunotoxicology Preclinical Assessment

• In Vitro Immunotoxicity Screening Assays

• Immunophenotyping and Biomarker Analysis

• Complement and Cytokine Response Evaluation

• Lymphocyte Proliferation and T-Cell Functionality Testing

• Hypersensitivity and Immunoallergy Preclinical Modeling

Rare Disease Natural History Studies

• Patient Phenotyping and Clinical Data Standardization

• Longitudinal Outcome Measures Development
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• Real-World Evidence Data Analysis and Interpretation

• Patient Recruitment and Informed Consent Optimization

• Genetic and Molecular Data Integration for Disease Classification

Infectious Disease Vaccine Research

• Viral Antigen Characterization and Immunogenicity Assessment

• Vaccine Formulation Development and Stability Testing

• In Vitro Immunological Response Analysis

• Molecular Epidemiology and Pathogen Sequencing

• Preclinical Efficacy Testing and Animal Model Studies

Neurological Disorder Model Development

• In Vitro Neural Cell Culture and Differentiation

• Organoid Development for Brain Disease Modeling

• Molecular Biomarker Analysis and Gene Expression Profiling

• Behavioral and Functional Assessment of Disease Models

• Drug Screening and Therapeutic Target Validation

Antimicrobial Resistance Investigation

• Bacterial Susceptibility Testing and Antibiotic Profiling

• Molecular Mechanisms of Resistance Gene Detection

• Multi-Drug Resistant (MDR) Pathogen Isolation and Characterization

• Antimicrobial Compound Efficacy Evaluation

• Epidemiological Surveillance and Resistance Data Analysis
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