

	
	Author(s)
	Title
	Type
	Sector(s)
	Keywords

	1
	(Hagendorff, 2021)
	Forbidden knowledge in machine learning reflections on the limits of research and publication
	Peer reviewed article
	
	Forbidden knowledge,
Machine learning,
Artificial intelligence,
Governance,
Dual-use,
Publication norms, open access, precautionary principle, AI ethics


	2
	(Linkov, Trump, Anklam, et al., 2018)
	Comparative, collaborative, and integrative risk governance for emerging technologies
	Peer reviewed article
	
	Synthetic biology,
Biotechnology,
Nanotechnology,
Governance,
Risk assessment,
Policy,
Decision analysis,
Regulations, key enabling technologies, emerging technologies, risk governance, 

	3
	(Blok and von Schomberg, 2023)
	Putting Responsible Research and Innovation into Practice 
	Book
	EU
	 Responsible Research and Innovation (RRI), Research and Innovation (R & I), disruptive technologies, synthetic biology, artificial intelligence, robotics, science, pandemic, responsible AI, responsible agroecology, Horizon 2020, science and society, civil society, science policy, EU, EU Framework Programme for Research and Innovation

	4
	(Reynolds, 2021)
	Engineering biological diversity: the international governance of synthetic biology, gene drives, and de-extinction for conservation
	Peer reviewed article
	
	Biological diversity, governance, synbio governance, gene drives, conservation, international law, national law, self-governance, conservationist synthetic biology, environmental risks, Convention on Biological Diversity (CBD), emerging technologies, 

	5
	(Xiao et al., 2023)
	Generative Artificial Intelligence GPT-4 Accelerates Knowledge Mining and Machine Learning for Synthetic Biology
	Peer reviewed article
	
	Yarrowia lipolytica; feature selection; human intervention; natural language processing; prompt engineering; transfer learning, information extraction, biomanufacturing, random forest model, machine learning (ML), generative AI, metabolic engineering, synthetic biology

	6
	(Bray, 2023)
	Artificial Intelligence and Synthetic Biology Are Not Harbingers of Doom
	Think tank 
	
	AI, synthetic biology, benevolence, pathogens, bioterrorism, precursor behaviors, LLMs

	7
	(Carter et al., 2023)
	The Convergence of Artificial Intelligence and the Life Sciences
	Think tank
	
	Convergence, AI, synthetic biology, bioscience, bioengineering, AI-bio capabilities, malicious actors, biological catastrophe, biological agents, pathogens, toxins, policy recommendations, AI guardrails, biosecurity, governance

	8
	(Tong and Zhang, 2023)
	Discovering the next decade's synthetic biology research trends with ChatGPT
	P
	
	chatGPT, synthetic biology research trends, conversation with chatGPT

	9
	(Grinbaum and Adomaitis, 2023)
	Dual Use Concerns of Generative AI and Large Language Models

	preprint
	
	DURC, LLMs, Dual Use Research of Concern (DURC) framework, AI governance, gain-of-function (GOF), public safety, National Security
Advisory Board for Biosecurity (NSABB), Fink report, shared responsibility

	10
	(Yamagata, 2023)
	SynBio: A Journal for Advancing Solutions to Global Challenges
	Editorial
	
	Synbio, global challenges, synbio applications, AI

	11
	(Achim and Zhang, 2022)
	Exploring the social, ethical, legal, and responsibility dimensions of artificial intelligence for health-a new column in Intelligent Medicine
	Peer
	
	Intelligent medicine, AI in medicine, AI in healthcare, AI for health, AI governance, AI systems, ELSI/A, responsible research and innovation (RRI), open science

	12
	(Li et al., 2023)
	ChatGPT in Healthcare: A Taxonomy and Systematic Review
	
	preprint
	chatGPT, taxonomy, systematic review, natural language processing (NLP), OpenAI, AI, PubMed, biomedical datasets, medical applications, research gaps, clinical workflow, medical research, medical education, consultation, triage, translation, multimodal

	13
	(Dixon, Walker and Pretorius, 2023)
	Visioning synthetic futures for yeast research within the context of current global techno-political trends
	
	
	metagenome; minimal genome; pan-genome; supernumerary neochromosome; synthetic communities; synthetic genome, yeast research, techno-political trends, Saccharomyces cerevisiae, AI-enabled tools for the life sciences, applied science, basic science, convergence, synthetic yeast research

	14
	(Mahesh et al., 2023)
	Viable remediation techniques to cleansing wastewaters comprising endocrine-disrupting compounds
	
	peer
	Endocrine-disrupting chemicals (EDCs), AI system, synthetic biology, biodegradation, wastewater

	15
	(Xu et al., 2022)
	Bibliometric analysis of artificial intelligence for biotechnology and applied microbiology: Exploring research hotspots and frontiers
	United States, Chinese Academy of Science
	peer
	applied microbiology; artificial intelligence; bibliometric; biotechnology; deep learning; machine learning, disease diagnostics, drug research and development, functional genomics, biomarker recognition, medical imaging diagnostics, Web of Science Core Collection (WoSCC), microRNA, protein-protein interactions (PPIs) 

	16
	(Wu et al., 2022)
	Research Trends in the Application of Artificial Intelligence in Oncology: A Bibliometric and Network Visualization Study
	
	China
	artificial intelligence; bibliometrics; cancer; deep learning; hotspots, AI in cancer, AI in oncology, AI in radiomics, AI in precision oncology, precision medicine,  Science Citation Index Expanded, Scientific Reports, PloS, tissue microarray, tissue segmentation, artificial neural network

	17
	(Shi et al., 2022)
	Data-Driven Synthetic Cell Factories Development for Industrial Biomanufacturing
	
	peer
	artificial intelligence (AI), machine learning (ML),  artificial cell factories, industrial biomanufacturing, biomanufacturing, cell factories, protein function, non-natural biosynthesis pathways, pathway optimization, synthetic strains

	18
	(Helmy, Smith and Selvarajoo, 2020)
	Systems biology approaches integrated with artificial intelligence for optimized metabolic engineering
	
	peer
	Artificial intelligence; Food industry; Machine learning; Metabolic engineering; Systems biology, metabolic pathways, compound libraries, multi-omics, transcriptomics, proteomics, metabolomics, holistic understanding, industrial biotechnology, food-related substances, microorganisms

	19
	(Hoffmann, 2023)
	Designer genes courtesy of artificial intelligence
	
	peer
	Drosophila; RNA polymerase II; core promoter; gene expression; transcription, machine learning, statistical learning model

	20
	(Capponi and Daniels, 2023)
	Harnessing the power of artificial intelligence to advance cell therapy
	
	peer
	cell signaling; cell therapy; machine learning; signaling motifs; synthetic biology, Artificial intelligence (AI), machine learning (ML), predictive models, experimental approaches, genome annotation, protein structure prediction, modular cell therapy technologies

	21
	(Y. Zeng et al., 2022)
	Advanced genome-editing technologies enable rapid and large-scale generation of genetic variants for strain engineering and synthetic biology
	
	peer
	Genome-editing, genetic variants, strain engineering, synthetic biology, CRISPR, RNA-based tools, AI-optimization algorithms, biomanufacturing, biosensing, high-throughput phenotyping, biological engineering

	22
	(Mervin et al., 2021)
	Uncertainty quantification in drug design
	
	peer
	Uncertainty quantification, drug design, AI, drug-design, algorithms, autonomous decision-making, chemistry automation, decision-making,  molecular de novo generation, synthetic route prediction, property predictions

	23
	(Yu, Wang and Zheng, 2022)
	Uncertainty quantification: Can we trust artificial intelligence in drug discovery?
	
	peer
	Applied computing; Artificial intelligence; Drugs, Uncertainty quantification, drug design, human trust, applicability domain, training set, autonomous drug designing

	24
	(Koskinen, 2020)
	Could We Really Be Made of Swiss Cheese? Xenobiology as an Engineering Epistemology for Biological Realization
	
	peer
	bioorganic chemistry; multiple realizability; philosophy of science; synthetic biology; xenobiology, digital minds

	25
	(Martin et al., 2023)
	Perspectives for self-driving labs in synthetic biology
	
	peer
	self-driving labs (SDLs),  synthetic biology, 


	26
	(Lawrence, 2019)
	Advanced bioscience and AI: debugging the future of life
	
	peer
	AI, homo sapiens, sapient beings, sapient AIs,  artificial intelligence; bioethics; new life; personhood; synthetic biology

	27
	(Ebrahimkhani and Levin, 2021)
	Synthetic living machines: A new window on life
	
	peer
	bioengineering; developmental biology; synthetic biology, synthetic living machines, molecular genetics, morphogenesis, synthetic morphogenesis,  meso-scale morpogenesis, self-assembly, emergent self-organization, synthetic anatomies, evolutionary cell biology

	28
	(Bongard and Levin, 2023)
	There's Plenty of Room Right Here: Biological Systems as Evolved, Overloaded, Multi-Scale Machines
	
	peer
	artificial intelligence; artificial life; biology; computer science; evolution; machine learning; robot, biomimetics, biological systems, multi-scale machines, intelligent machines, physical computing, polycomputing, overloading, regenerative medicine

	29
	(Blackiston et al., 2023)
	Biological Robots: Perspectives on an Emerging Interdisciplinary Field
	
	peer
	animal cap; biorobot; computer science; developmental biology; embryo; robot; synthetic bioengineering; xenobot, regenerative medicine, synthetic living machines

	30
	(Webster-Wood et al., 2022)
	Biohybrid robots: recent progress, challenges, and perspectives
	
	peer
	biohybrid; cyborg; living machines, biohybrid robotics, microorganism bots, sperm-bots, tissue-based robots, autonomous living machines

	31
	(Li et al., 2022)
	An Account of Models of Molecular Circuits for Associative Learning with Reinforcement Effect and Forced Dissociation
	
	peer
	associative learning, molecular circuits, synthetic biology, mathematical modelling, Hill equation, Pavlov’s dog, reinforcement, dissociation, nondimensionalisation

	32
	(Nesbeth et al., 2016)
	Synthetic biology routes to bio-artificial intelligence
	
	peer
	artificial intelligence, gene networks, synthetic biological circuits, synthetic biology, bio-artificial intelligence (BI)

	33
	(Kumar, Sinha and Shukla, 2022)
	Artificial intelligence and synthetic biology approaches for human gut microbiome
	
	peer
	Artificial intelligence; CRISPR-Cas; gut microbiome; nutraceutical; probiotics; synthetic biology, assisted synthetic biology, Clustered Regularly Interspaced Short Palindromic Repeats (CRISPR-Cas) 

	34
	(Wong, de la Fuente-Nunez and Collins, 2023)
	Leveraging artificial intelligence in the fight against infectious diseases
	
	peer
	AI, infectious disease, pathogen, synthetic biology, anti-infective drug discovery. Reverse vaccinology, epidemiology, explainable ML, infection biology, pandemics, antimicrobial resistance

	35
	(Zhang et al., 2023)
	Enabling technology and core theory of synthetic biology
	
	peer
	synthetic biology,
quantitative synthetic biology,
genome synthesis and assembly,
DNA storage,
molecular evolution,
de novo design,
computer-aided design,
cell engineering,
gene circuit,
chassis cell,
artificial intelligent (AI),
Biofoundry, cell-free synthetic biology

	36
	(Nelson et al., 2021)
	Foresight in Synthetic Biology and Biotechnology Threats
	
	Book chapter
	Foresight, biothreats, synthetic biology, risk landscape, risk mitigation, NATO

	37
	(Endy, 2005)
	 Foundations for engineering biology
	
	peer
	Synthetic biology, engineered biological systems, foundational technologies, open science, standardization, biorisks, biological risks

	38
	(Alexander Hamilton et al., 2021)
	Opportunities, Challenges, and Future Considerations for Top-Down Governance for Biosecurity and Synthetic Biology
	
	
	Biosecurity, synthetic biology, top-down governance, laissez-faire governance, stewardship governance, bioeconomy

	39
	(Kahl and Endy, 2013)
	A survey of enabling technologies in synthetic biology
	
	
	Synthetic biology, Biological engineering, Enabling technologies, Survey, Intellectual property rights, Licensing, Regulation

	40
	 (Holzinger et al., 2023)
	 AI for life: Trends in artificial intelligence for biotechnology
	
	Editorial
	Artificial Intelligence, Biotechnology, Deep Learning, Digital Transformation, Machine Learning, drug discovery, drug safety, functional and structural genomics, proteomics, metabolomics, pharmacology, pharmacogenetics, and pharmacogenomics, agricultural biotechnology, AI in forest biotechnology, AI in medical biotechnology, AI in Animal biotechnology, AI in bioinformatics, trustworthy AI, AI methods, Human-AI interfaces, AI ethics, AI fairness, AI trust, personalized medicine, disease prediction, biomedical image analysis, Digital Information Processing System, AI ecosystems

	44
	(O’Brien and Nelson, 2020)
	Assessing the Risks Posed by the Convergence of Artificial Intelligence and Biotechnology
	
	
	Risk assessment, Artificial intelligence, Biotechnology, Biosecurity, NASEM Framework, Tucker Framework, synthetic biology, vulnerabilities, deep learning, precision maladies, pathogens, engineered pathogens, AI systems, AAAS-FBI-UNICRI Framework, Tucker-Koblentz framework, biosecurity


	41
	(A Dixon, C Curach and Pretorius, 2020)
	Bio-informational futures
The convergence of artificial intelligence and synthetic biology
	
	
	Biofoundries, AI, synthetic biology, technology platforms, policy problems, bio-informational future, future, genome foundries, modular laboratory equipment, MIT Foundry, Gingko Bioworks, Amyris, the London Biofoundry, biological devices, productivity, Global Biofoundries Alliance (GBA)

	42
	(Hillson et al., 2019)
	Building a global alliance of biofoundries
	
	
	Metabolic engineering, Synthetic biology, AI, automation, workflows, tools, Design-Build-Test-Learn (DTBL), machine learning, testing, large-scale genetic designs, biomedical applications, biodesign rules, reprogramming living cells, complexity of living systems, product prototyping, commercial process validation, biomanufacturing, process engineering, high-throughput equipment

	43
	(Oliveira and Densmore, 2022)
	Hardware, Software, and Wetware Codesign Environment for Synthetic Biology
	
	
	Synthetic biology, wetware codesign, biodesign automation, genetic circuits, engineered genetic circuits, AI, software, engineering framework, synthetic biological systems, DNA biofoundries, cloud laboratories, standards

	44
	(Kitano et al., 2023)
	Synthetic biology: Learning the way toward high-precision biological design
	
	
	Synthetic biology, machine learning, genetics, human genomics, synthetic genomics, bioengineering, biologists, DNA synthesis, biomanufacturing, design-build-test-learn  (DBTL) cycle

	45
	(Damiano and Stano, 2023)
	Explorative Synthetic Biology in AI: Criteria of Relevance and a Taxonomy for Synthetic Models of Living and Cognitive Process
	
	
	Artificial intelligence, synthetic biology, epistemology of synthetic models, taxonomy of synthetic models, synthetic method, criteria of relevance

	46
	(Eslami et al., 2022)
	Artificial intelligence for synthetic biology
	
	peer
	AI, applied computing, computational biology, computing methodologies, life and medical sciences, metabolic engineering, experiment automation, multimodality, design on living cells

	47
	(Ataii et al., 2023)
	Enabling AI in Synthetic Biology through Construction File Specification
	
	
	Construction File (CF) specification, Python, ChatGPT, GPT-4, modularization, automation, collaboration, synthetic biology, AI, AI-assisted workflows, human-driven design

	48
	(DiEuliis et al., 2019)
	Does Biotechnology Pose New Catastrophic Risks?
	
	Chapter
	Biotechnology, catastrophic risks, synthetic biology, biosecurity, genetic engineering, dual-use capabilities, tools, preparedness, emerging technologies, viral genomes, recreating pathogens, resurrecting extinct species, infectious disease, biosurveillance, bioagents, bioweapons

	49
	(Mampuys and Brom, 2018)
	Emerging crossover technologies: How to organize a biotechnology that becomes mainstream?
	
	
	Biotechnology, Emerging technologies, 
Synthetic biology, 
Regulations, 
Europe


	50
	(Murashov, Howard and Schulte, 2020)
	Synthetic Biology Industry: Biosafety Risks to Workers
	
	Chapter
	Biosafety risks, workers, synthetic biology industry, manufacturing, biomanufacturing, biotechnology sector, USA, US economy, bioethics, risk mitigation, health surveillance, proactive risk management, prevention-through-design principles, dynamic guidance, adverse health effects, NIOSH, emerging technologies

	51
	(Pio-Lopez, 2021)
	The rise of the biocyborg: synthetic biology, artificial chimerism and human enhancement
	
	
	Biopolitics, biocyborg, synthetic biology, human enhancement, gene editing, self-experimentation, biohacking, cyborg, chimerism, bioeconomy, human being, human species, hybridity, social practices, implantables, active medical devices, non-Darwinian human evolution

	52
	(Hanson and Lorenzo, 2023)
	Synthetic Biology─High Time to Deliver?


	
	peer
	Bacteria, Bioengineering and biotechnology, Biotechnology, Circuits, Genetics, critique, biologization, practical solutions, real-world problems, synbio hype, tools, bioeconomy, industrialization , overspecialization, optimization, biofoundry

	53
	(Wang and Zhang, 2019)
	Synthetic biology: Recent progress, biosafety and biosecurity concerns, and possible solutions
	
	
	Synthetic biology, Biosafety, Biosecurity, Ethics, Genetic firewall, Genetic safeguard, Code of conduct, Governance regulation, iGEM, international genetically engineered machine competition, Biological and Toxin Weapons Convention (BWC)

	54
	(Li et al., 2021)
	Advances in Synthetic Biology and Biosafety Governance
	
	
	synthetic biology, artificial life, biosafety, regulation and legislation, public health emergency response system, pandemic control strategies. Governance, biological risks, biorisks, food security, ecological sustainability, industrialization, pathogens, biosafety governance, biosecurity, USA, FDCA, CDC, NIH, DURC, pandemics, control

	55
	(Trump et al., 2022)
	Governing biotechnology to provide safety and security and address ethical, legal, and social implications
	
	
	biotechnology, ELSI, policy, governance, safety-by-design, synthetic biology, ethical, legal, and social implications, risk, AI, technology modernization, technology advancement

	56
	(Sundaram, Ajioka and Molloy, 2023)
	Synthetic biology regulation in Europe: containment, release and beyond
	
	
	regulation, EU, synthetic biology, biotechnology, containment, genetic engineering, regulatory frameworks, bioengineering, GM, GMO regulation, biosensor, synbio products, risk assessments

	57
	(Trump et al., 2019)
	Co-evolution of physical and social sciences in synthetic biology
	
	peer
	Synthetic biology, risk, governance, review, policy

	58
	(Vallejos-Romero et al., 2021)
	Social sciences, risks and synthetic biology: A review of the literature
	
	peer
	synthetic biology, risks, regulation, governance, controversies

	59
	(Sarkar et al., 2023)
	Artificial Intelligence and Machine Learning Technology Driven Modern Drug Discovery and Development
	
	
	artificial intelligence; machine learning; drug discovery; virtual screening; QSAR; QSPR; algorithms; neural networks

	60
	(Jafari et al., 2023)
	Merging machine learning and bioelectronics for closed-loop control of biological systems and homeostasis
	
	
	Machine learning, bioelectronics, artificial technology, biological systems, bioelectrics, sensor data, actuator data, biological system responses

	61
	(Vaseashta, 2023)
	Existential Risks Associated with Dual-Use Technologies
	
	
	dual-use technologies, catastrophic risk, existential risk, threat intelligence, nanobiotechnology

	62
	(Stano, 2023)
	Chemical Systems for Wetware Artificial Life: Selected Perspectives in Synthetic Cell Research
	
	
	artificial cells; artificial intelligence; artificial life; autopoiesis; chemical AI; cognition; synthetic biology; synthetic cells; semantic information; systems chemistry

	63
	(Qiu and Wei, 2023)
	Artificial intelligence-aided protein engineering: from topological data analysis to deep protein language models
	
	
	topological data analysis, protein language models, protein engineering, deep learning and machine learning, ML, NLP, AI

	64
	(‘Generating “smarter” biotechnology’, 2023)
	Generating ‘smarter’ biotechnology
	
	
	Generative AI, biotechnology, 

	65
	(Getz and Dellaire, 2018)
	Angels and Devils: Dilemmas in Dual-Use Biotechnology
	
	
	dual use, dual-use policy
CRISPR/Cas9, 
research of concern, 
ethics education, synthetic virology, gene-drive technology, human gene editing

	66
	(J. B. Sandbrink, 2023)
	Artificial intelligence and biological misuse: Differentiating risks of language models and biological design tools
	
	
	DURC, LLMs, GPT-4, AI, biological misuse, risk, biorisk, biological design tools (BDTs), 

	67
	(Soice et al., 2023)
	Can large language models democratize access to dual-use biotechnology?
	
	
	LLMs, dual-use, democratized access, reverse genetics, DNA synthesis, LLM chatbots, robotic cloud laboratories, MIT, pandemic-class agents

	68
	(D’Alessandro, Lloyd and Sharadin, 2023)
	Large Language Models and Biorisk
	
	Commentary
	Biorisk, LLMs, ML, AI, ML model misuse, dangerous bioagents, lab security measures, biomedical ML systems, bad actors, biomedical AI assistants, toxic compounds, mass misinformation campaigns, prompt engineering, online misinformation, machine-generated examples, red-teaming, sandboxed environments, BSL requirements, biosecurity safety level (BSL), information security

	69
	(Urbina et al., 2022)
	Dual use of artificial-intelligence-powered drug discovery
	
	Comment
	Dual use, AI, drug discovery, toxic molecules

	70
	(Mökander et al., 2022)
	Challenges and best practices in corporate AI governance: Lessons from the biopharmaceutical industry
	
	
	artificial intelligence; AstraZeneca, case study; ethics; governance; implementation; lessons learned; practice

	71
	(de Pedraza and Vollbracht, 2023)
	General theory of data, artificial intelligence and governance
	
	

	Economics; 
Science, technology and society

	72
	(Djeffal, Siewert and Wurster, 2022)
	Role of the state and responsibility in governing artificial intelligence: a comparative analysis of AI strategies

	22 countries; EU
	
	Artificial intelligence; AI governance; policy instruments; state types; responsible research innovation; technology assessment

	73
	(Xu, 2023)
	ChatGPT opens a new door for bioinformatics
	
	
	chatGPT, bioinformatics, alignment, literature mining, data analysis, method development, classroom, lifelong learning

	74
	(Luo et al., 2022)
	BioGPT: generative pre-trained transformer for biomedical text generation and mining
	
	
	biomedical literature, generative pre-trained language model, text generation, text mining, problem solving protocol, BioGPT

	75
	(Jin et al., 2023)
	GeneGPT: Augmenting Large Language Models with Domain Tools for Improved Access to Biomedical Information
	
	preprint
	GeneGPT, augmentation, LLMs, biomedical information, 

	76
	(Clusmann et al., 2023)
	The future landscape of large language models in medicine
	
	
	Computational biology and bioinformatics, 
Health services, 
Medical research, 
Public health, LLMs, Large language models (LLMs), OpenAI, ChatGPT, patient care, medical knowledge


	77
	(Taylor et al., 2023)
	Intrinsic responsible innovation in a synthetic biology research project
	
	
	Responsible Innovation, synthetic biology, interdisciplinarity, biocontainment, antibiotic resistance, lab escape, lab constructed genetic material

	78
	(Tarasava, 2023)
	How AI Is Transforming Synthetic Biology: Reaching Far Beyond Biopharma
	
	
	Synthetic biology, biopharma, generative AI, protein structure prediction, molecular docking, enzyme design, protein design, gene expression optimization, workflow optimization, fermentation technology, fermentation scale-up, biosecurity

	79
	(Aparicio, 2021)
	‘That would break the containment’: the co-production of responsibility and safety-by-design in xenobiology
	
	
	Technology of compliance, responsible research and innovation, ethics of synthetic biology, xenobiology, governance of emerging technologies, Responsible Research and Innovation (RRI), synthetic biology, public expectations, ethnography, interview data

	80
	(Bianchini, 2023)
	A New Definition of “Artificial” for Two Artificial Sciences
	
	
	Artificial intelligence, 
Synthetic biology, 
Artificial-natural, 
Biology, 
Synthetic method, engineering, epistemology

	81
	(Yeo and Selvarajoo, 2022)
	Machine learning alternative to systems biology should not solely depend on data
	
	
	mechanistic modeling, machine learning, AI, systems biology, synthetic biology, metabolic engineering

	82
	(Zampieri et al., 2019)
	Machine and deep learning meet genome-scale metabolic modeling
	
	
	Machine learning, Metabolic networks, Machine learning algorithms, Cell metabolism, Principal component analysis,  
Gene expression, Genomics, Metabolic pathways

	83
	(Hassoun et al., 2022)
	Artificial Intelligence for Biology
	
	
	AI, biology, artificial intelligence, reintegration, statistics, computational scientists, vision, challenges, barriers, fragmentation of biology

	84
	(Carbonell, Radivojevic and García Martín, 2019)
	Opportunities at the Intersection of Synthetic Biology, Machine Learning, and Automation
	
	viewpoint
	Algorithms,Biology,Genetics,Machine learning,Synthetic biology

	85
	(Heyndrickx et al., 2023)
	MELLODDY: Cross-pharma Federated Learning at Unprecedented Scale Unlocks Benefits in QSAR without Compromising Proprietary Information
	
	
	Federated learning, MELLODY, pharma, crosspharma datasets, pharmacodynamics, pharmacokinetics, Quantitative Structure Activity Relationship (QSAR) models, machine learning, ML

	86
	(Cubillos-Ruiz et al., 2021)
	Engineering living therapeutics with synthetic biology
	
	
	Synthetic biology, living therapeutics, biologics, genetically engineered cells, synthetic gene circuits, biomarkers, biological sensing, engineered cell, therapeutic function, human diseases, diseases

	87
	(Wong et al., 2023)
	Discovering small-molecule senolytics with deep neural networks
	
	
	Ageing, Computer modelling, 
Drug discovery, Machine learning, Senescence, bioinformatics, 


	88
	(Qureshi et al., 2023)
	AI in drug discovery and its clinical relevance
	
	
	Artificial intelligence, Biotechnology, Graph neural networks, Molecule representation, Reinforcement learning, Drug discovery, Molecular dynamics simulation

	89
	(Yan et al., 2023)
	Applications of synthetic biology in medical and pharmaceutical fields
	
	
	Biotechnology, nanobiotechnology, biocircuits, standardized biological building blocks, synthetic biology, engineered cells, synthetic DNA circuits, biomedical applications, optogenetics, engineered live therapeutics, artificial intelligence, AI, 

	90
	(Patel et al., 2009)
	The coming of age of artificial intelligence in medicine
	
	
	Artificial intelligence in medicine, history, Research challenges, Barriers to success, Sociocultural and cognitive factors, AI

	91
	(Damiano, Kuruma and Stano, 2016)
	What can synthetic biology offer to artificial intelligence (and vice versa)?
	
	Editorial
	Synthetic biology, AI

	92
	(Zhao, 2022)
	Synthetic Biology 2.0: The Dawn of a New Era

	
	Editorial
	Synthetic biology, AI, automation, bioeconomy

	93
	(El Karoui, Hoyos-Flight and Fletcher, 2019)
	Future Trends in Synthetic Biology—A Report
	
	
	synthetic biology, biosystem, future trends and developments, biodesign automation, responsible research and innovation (RRI)

	94
	(Voigt, 2020)
	Synthetic biology 2020–2030: six commercially-available products that are changing our world
	
	
	Synthetic biology, transformation, future, futurist, foresight, products, fermentation, systems, cells as products, engineered biology

	95
	(Radivojević et al., 2020)
	A machine learning Automated Recommendation Tool for synthetic biology
	
	
	Bayesian inference, 
Machine learning, 
Metabolic engineering, 
Synthetic biology, Automated Recommendation Tool (ART)


	96
	(Zhang et al., 2023)
	Enabling technology and core theory of synthetic biology
	
	
	Quantitative synthetic biology, AI, biofoundries, DNA storage, gene editing

	97
	(Watters and Lemanski, 2023)
	Universal skepticism of ChatGPT: a review of early literature on chat generative pre-trained transformer
	
	
	ChatGPT, large language model (LLM), transformer, GPT, disruptive technology, artificial intelligence, AI, disciplines, healthcare

	98
	(Lubiana et al., 2023)
	Ten quick tips for harnessing the power of ChatGPT in computational biology
	
	
	chatGPT, computational biology, tips, tool, cleanup data, engineer prompts, summarization, AI tools

	99
	(Ray, 2023)
	ChatGPT: A comprehensive review on background, applications, key challenges, bias, ethics, limitations and future scope
	
	
	ChatGPT, Language modelGPT-3.5, Generative AI, Conversational AI, Context understanding, Natural language processing

	100
	(Harrer, 2023)
	Attention is not all you need: the complicated case of ethically using large language models in healthcare and medicine
	
	
	Generative artificial intelligence, 
Large language models, 
Foundation models, 
AI ethics, 
Augmented human intelligence, 
Information management, 
AI trustworthiness


	101
	(Morris, 2023)
	Scientists’ Perspectives on the Potential for
Generative AI in their Fields
	
	preprint
	Generative AI, science, scientists, scientific findings, augmentation, concerns, literature review, coding, discovery, communication, mitigation, negative side-effects, intentional misappropriation

	102
	(Kather et al., 2022)
	Medical domain knowledge in domain-agnostic generative AI
	
	
	Biomedical engineering, 
Data integration, 
Machine learning


	103
	(Xiangxiang Zeng et al., 2022)
	Deep generative molecular design reshapes drug discovery
	
	
	Generative models, AI, drug discovery, drug development challenges, multimodal deep generative models

	104
	(Bhardwaj, Kishore and Pandey, 2022)
	Artificial Intelligence in Biological Sciences
	
	
	artificial intelligence, biotechnology, agriculture, medicine, crop yield, life science, metabolic pathways, bio-based industrial setup, bio-based industry, bioengineering

	105
	(Topol, 2019)
	High-performance medicine: the convergence of human and artificial intelligence
	
	
	Health care, machine learning, AI, human intelligence, artificial intelligence, AI in life science, genomics, multi-omics datasets, 

	106
	(Camacho et al., 2018)
	Next-Generation Machine Learning for Biological Networks
	
	
	Machine learning, deep learning, systems biology, 
synthetic biology, network biology, neural networks, biological networks, microbiome research, disease biology, gene circuits, synthetic gene circuits, synthetic circuit, biomedical applications, fundamental design principles, synthetic gene networks

	107
	(Mökander et al., 2022)
	Challenges and best practices in corporate AI governance: Lessons from the biopharmaceutical industry
	
	
	artificial intelligence, AstraZeneca, case study, ethics, governance, implementation, lessons learned, practice

	108
	(Edwards, 2014)
	Taking Stock of Security Concerns Related to Synthetic Biology in an Age of Responsible Innovation
	
	
	synthetic biology, biosafety, biosecurity, ethics, dual-use, public health, policy,  ethical, legal, and social issue (ELSI), responsible innovation , dual-use research of concern (DURC)

	109
	(Lev, 2019)
	Regulating dual-use research: Lessons from Israel and the United States
	
	
	Dual-use, dual-use research of concern (DURC). Legislation, Israel, USA, China, policy

	110
	(Xiaomei Zeng et al., 2022)
	Regulation and management of the biosecurity for synthetic biology
	
	
	Synthetic biology, Biosecurity risk, Regulation and management, Source, Suggestion, synbio, biosafety, biosecurity, GMO, China, risk assessment, standard, biosafety standards, labs

	111
	(Ienca and Vayena, 2018)
	Dual use in the 21st century: emerging risks and global governance
	
	
	dual-use research of concern (DURC), global governance, decentralized governance architectures, bottom-up strategies,S WHO

	112
	(Palmer, Fukuyama and Relman, 2015)
	A more systematic approach to biological risk
	
	
	Biological risk, life science, Asilomar, U.S. biosafety, policy, regulation, gain-of-function, viral pathogens, gene drives, security risks

	113
	(Pannu et al., 2022)
	Strengthen oversight of risky research on pathogens
	
	
	Pathogens, oversight, governance, policy reset, convergence, DURC, dual-use research of concern (DURC)

	114
	(Cho and Relman, 2010)
	Synthetic “Life,” Ethics, National Security, and Public Discourse
	
	
	Synthetic life, artificial life, national security, public discourse, synthetic biology, risks, U.S. National Science Advisory Board for Biosecurity (NSABB)
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