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The integration of Artificial Intelligence with Life Sciences is revolutionizing how we understand
biological systems, interpret omics data, and design therapeutics through computational
intelligence.

Multidisciplinary approaches combining AI and Life Sciences drive faster research cycles, reduce
experimental costs, and bring personalized, predictive, and preventive healthcare closer to reality.

AI + Bioinformatics: Enhancing data-driven genomics, sequence alignment, and gene1.
function prediction with machine learning and neural networks.
AI + Biotechnology: Optimizing bioprocesses, gene editing outcomes, and synthetic2.
biology experiments through intelligent automation.
AI + Molecular Biology: Analyzing gene regulation, molecular interactions, and3.
expression profiles using deep learning models.
AI + Microbiology: Predicting microbial growth patterns, resistance genes, and4.
biosynthetic potential through AI-assisted algorithms.
AI + Genetics: Identifying disease-linked mutations, gene-environment correlations, and5.
hereditary trait patterns using AI tools.
AI + Immunology: Modeling immune response pathways, vaccine design, and6.
autoimmunity prediction through AI simulations.
AI + Neuroscience: Decoding brain signals, mapping connectomes, and simulating7.
neurological disease pathways with AI frameworks.
AI + Cancer Biology: Identifying tumor biomarkers, mutation patterns, and therapy8.
responses via machine learning and AI-powered stratification.
AI + Pharmacology: Predicting drug interactions, side effects, and pharmacokinetics using9.
deep neural networks.
AI + Toxicology: Simulating toxic compound effects, bioaccumulation, and LD5010.
estimates using AI-driven models.
AI + Structural Biology: Predicting protein folding, docking conformations, and11.
molecular interactions using AI-based structural prediction tools.
AI + Proteomics: Enhancing protein identification, quantification, and PTM mapping12.
using machine learning from mass spectrometry data.
AI + Genomics: Discovering SNPs, CNVs, and gene variants in large datasets using AI-13.
guided pipelines for genome analysis.
AI + Transcriptomics: Classifying differential gene expression and alternative splicing14.
using deep learning on RNA-seq data.
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AI + Metabolomics: Interpreting metabolite profiles and pathway fluxes using supervised15.
learning and clustering algorithms.
AI + Systems Biology: Simulating and predicting metabolic, signaling, and regulatory16.
networks in silico using AI logic models.
AI + Developmental Biology: Modeling embryogenesis, gene activation cascades, and17.
morphogen gradients using neural networks.
AI + Evolutionary Biology: Reconstructing phylogenies, tracking evolutionary rates, and18.
modeling adaptive traits using AI.
AI + Cell Biology: Segmenting cellular images, predicting organelle dynamics, and19.
analyzing single-cell behavior with AI models.
AI + Enzymology: Predicting enzyme activity, substrate specificity, and kinetic20.
parameters using regression and AI simulations.
AI + Biophysics: Simulating molecular dynamics, force fields, and thermodynamic21.
transitions using AI in computational physics.
AI + Biotechnology Regulation: Automating compliance checks and predicting regulatory22.
outcomes using AI classification tools.
AI + Medical Microbiology: Classifying pathogens, predicting antibiotic resistance, and23.
optimizing diagnostic workflows using AI.
AI + Virology: Detecting viral variants, predicting host-pathogen interactions, and24.
modeling viral spread using machine learning.
AI + Mycology: Identifying fungal species, modeling spore dispersal, and predicting25.
antifungal resistance using AI algorithms.
AI + Plant Biology: Predicting stress response, growth optimization, and plant disease26.
detection using remote sensing and AI.
AI + Agricultural Sciences: Forecasting crop yield, pest incidence, and soil fertility using27.
satellite imagery and AI models.
AI + Marine Biology: Monitoring marine ecosystems, species tracking, and pollution28.
impact modeling using AI-based oceanographic tools.
AI + Environmental Biology: Classifying biodiversity, modeling pollutant spread, and29.
analyzing ecological trends using AI tools.
AI + Industrial Microbiology: Optimizing fermentation parameters and microbial strain30.
performance using machine learning techniques.
AI + Molecular Oncology: Predicting cancer subtype behavior, treatment response, and31.
oncogene regulation using AI-based multi-omics integration.
AI + Nutrigenomics: Designing personalized nutrition plans based on genotype and32.
metabolomic data interpreted through AI models.
AI + Epigenomics: Modeling DNA methylation, histone modifications, and chromatin33.
dynamics using deep learning on epigenomic landscapes.
AI + Plant Pathology: Detecting crop diseases, modeling pathogen spread, and forecasting34.
infection risks using AI imaging and analytics.
AI + Biostatistics: Enhancing predictive modeling, risk analysis, and data interpretation in35.
life science experiments using AI-based algorithms.
AI + Biomedical Engineering: Designing intelligent prosthetics, medical devices, and36.
imaging systems integrated with AI for real-time decision-making.
AI + Toxicogenomics: Linking genomic responses to toxic exposure with machine37.
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learning for safety profiling and environmental risk assessment.
AI + Agricultural Microbiology: Forecasting soil microbial dynamics, biofertilizer38.
efficiency, and crop interactions using AI-driven analysis.
AI + Bioengineering: Accelerating bio-device modeling, synthetic construct testing, and39.
automation in experimental workflows using AI control systems.
AI + Stem Cell Biology: Predicting differentiation pathways, stemness maintenance, and40.
regenerative potential using neural network simulations.
AI + Developmental Genetics: Modeling gene regulation networks involved in41.
organismal development and morphogenesis through machine learning.
AI + Clinical Bioinformatics: Automating clinical data interpretation, phenotype-42.
genotype correlations, and treatment mapping using AI analytics.
AI + Personalized Medicine: Creating customized therapeutic strategies based on43.
individual multi-omics data processed with predictive AI models.
AI + Microbial Ecology: Mapping microbial communities, ecological interactions, and44.
diversity shifts in ecosystems using AI-based classifiers.
AI + Forensic Biology: Enhancing DNA match prediction, time-since-death estimation,45.
and evidence classification with AI algorithms.
AI + Veterinary Sciences: Predicting animal disease outbreaks, optimizing livestock46.
health, and automating diagnostics using AI tools.
AI + Aquaculture Biology: Monitoring water quality, fish health, and feed optimization in47.
aquaculture systems using AI-integrated sensors.
AI + Parasitology: Classifying parasite species, predicting transmission hotspots, and48.
modeling life cycle interactions with hosts using AI.
AI + Immunotherapy: Predicting T-cell response, neoantigen binding, and checkpoint49.
inhibitor efficiency through AI-guided pipelines.
AI + Synthetic Biology: Designing gene circuits, simulating synthetic metabolic pathways,50.
and automating construct validation using AI models.
AI + Cardiovascular Biology: Modeling arrhythmias, predicting heart disease risk, and51.
interpreting ECG patterns using AI algorithms.
AI + Pharmacogenomics: Personalizing drug therapy based on genotype and drug-52.
response data processed through intelligent AI systems.
AI + Respiratory Biology: Predicting lung disease progression, simulating airflow53.
dynamics, and optimizing ventilator settings using AI models.
AI + Dermatogenomics: Forecasting skin disease susceptibility, analyzing skin54.
microbiome, and optimizing dermatological therapy with AI.
AI + Metagenomics: Classifying unculturable microbial communities and predicting55.
functional gene content through AI-based feature extraction.
AI + Red Biotechnology: Streamlining healthcare product development and quality56.
control in pharmaceutical biotechnology using AI.
AI + Blue Biotechnology: Exploring marine-derived bioactive compounds and optimizing57.
aquaculture processes with AI systems.
AI + White Biotechnology: Improving enzyme selection, fermentation efficiency, and58.
bioproduct yield in industrial biotech using AI-driven analytics.
AI + Clinical Trials: Predicting patient eligibility, dropout likelihood, and response59.
profiles using AI in trial design and management.
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AI + Food Microbiology: Forecasting microbial spoilage, modeling foodborne pathogen60.
risks, and optimizing safety protocols using AI tools.
AI + Industrial Biochemistry: Enhancing enzyme kinetics modeling, product pathway61.
optimization, and metabolic engineering using intelligent systems.
AI + Computational Biology: Simulating biological systems, modeling networks, and62.
accelerating biological discoveries using computational and AI tools.
AI + Histopathology: Automating tissue image analysis, cancer grading, and anomaly63.
detection using deep learning and computer vision.
AI + Endocrinology: Predicting hormone secretion patterns, endocrine disorders, and64.
metabolic syndrome risks using AI-powered data analytics.
AI + Exposomics: Linking environmental exposure profiles to health outcomes using65.
integrative AI models in high-dimensional datasets.
AI + Toxicopathology: Interpreting histological toxicity markers and predicting66.
compound safety with machine learning-enhanced workflows.
AI + Aging Biology: Modeling age-related gene expression, telomere dynamics, and67.
longevity interventions using predictive AI systems.
AI + Rare Disease Genomics: Detecting rare variants, inferring pathogenicity, and68.
prioritizing therapeutic targets using AI algorithms.
AI + RNA Biology: Predicting RNA structures, splicing patterns, and regulatory roles69.
using deep sequence learning models.
AI + Bioinorganic Chemistry: Modeling metal ion interactions in biomolecules and70.
predicting metalloprotein structures using AI-enhanced simulations.
AI + Glycomics: Classifying glycans, predicting glycosylation patterns, and analyzing71.
glycan–protein interactions using AI pipelines.
AI + Plant Biotechnology: Optimizing tissue culture protocols, gene transfer efficiency,72.
and crop trait prediction using machine learning.
AI + Fungal Biology: Modeling fungal growth, spore dispersal, and antifungal resistance73.
using AI in ecological and clinical datasets.
AI + Marine Genomics: Decoding genetic diversity in marine species and predicting74.
functional traits using AI-driven bioinformatics.
AI + Bioanalytical Chemistry: Enhancing peak detection, analyte quantification, and75.
sensor calibration using AI in analytical workflows.
AI + Forensic Genomics: Accelerating DNA-based human identification and kinship76.
prediction using AI in forensic investigations.
AI + Livestock Genomics: Predicting breed traits, disease resistance, and feed conversion77.
efficiency using AI-driven genomic prediction tools.
AI + Biomechanics: Simulating joint movement, injury risk, and ergonomic models using78.
AI in human motion analysis systems.
AI + Behavioral Neuroscience: Decoding behavioral patterns and neural correlates using79.
AI-integrated video and neural signal data.
AI + Pathway Interactomics: Mapping signaling pathway cross-talk and predicting node80.
perturbations through AI graph modeling.
AI + Chemiinformatics: Modeling molecular descriptors, drug-likeness, and compound81.
screening using AI for chemical data mining.
AI + Vaccine Design: Predicting epitopes, immunogenicity, and population coverage82.
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using AI in reverse vaccinology approaches.
AI + Oral Microbiology: Modeling biofilm formation, pathogen virulence, and oral83.
disease progression using AI in dental datasets.
AI + Pharmacovigilance: Detecting adverse drug events and monitoring drug safety84.
signals using AI-driven natural language processing.
AI + Host–Microbe Interaction: Predicting microbiome-induced host responses and85.
immune modulation using AI on interaction datasets.
AI + Antibody Engineering: Designing optimized antibody structures and predicting86.
antigen-binding affinity using AI algorithms.
AI + Nutritional Sciences: Forecasting dietary impacts, metabolic shifts, and personalized87.
nutrition responses using machine learning.
AI + Biocatalysis: Enhancing enzyme discovery, catalytic efficiency prediction, and88.
process scaling using AI models.
AI + Neuropharmacology: Modeling neurotransmitter dynamics, drug–receptor89.
interactions, and side effect prediction using AI.
AI + Agricultural Pathology: Identifying plant pathogens and forecasting epidemics using90.
AI trained on crop and satellite data.
AI + Veterinary Pathology: Automating histological image analysis and disease91.
diagnostics in animals using AI tools.
AI + Bioprospecting: Discovering bioactive compounds and predicting therapeutic92.
relevance using AI-driven screening models.
AI + Vaccine Informatics: Simulating immune responses and population coverage to93.
guide vaccine development through AI frameworks.
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