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Synthetic Biology

Presenter
Presentation Notes
Multidisciplinary Area involving:
Repurposing biological parts and systems 
Synthesizing DNA to create new organisms
Applying the engineering paradigm of systems design to produce predictable and robust biological systems
Standardized Approaches for:
Describing biological parts
Describing hierarchical abstraction of parts
Enabling Technologies include:
DNA & Gene Synthesis
DNA Sequencing
Droplet Microfluidics
Modular Biological Parts
Multiscale Models of Gene Regulatory Networks
Synthetic Transcription Factors




Synthetic Biology Applications

◦ Biological computation

◦ Biosensors

◦ Cell transformation

◦ Synthetic proteins

◦ Designed DNA

◦ Space exploration

◦ Synthetic life

◦ Drug delivery platforms



Data
◦ Corpus construction

◦ Web of Science keyword-based query: synthetic biology and related terms (Shapira et al. 2017)

◦ Synthetic biology: 15,720 publications

◦ Synthetic biology ethics (synbioethics)

◦ Within synthetic biology corpus, abstracts containing ethic, security, safe, and dilemma

◦ 574 publications

◦ Networks

Social Institutional

Nodes 2,227 Nodes 802

Edges (coauth.) 7,806 Edges (coauth.) 1,434
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Bioethics in Synthetic Biology – Synbioethics

◦ Biosafety

◦ Biosecurity

◦ Creation of new life forms

◦ Regulation of new creations

◦ Patent management of new creations

◦ Benefit Distribution

◦ Research Integrity



EMERGING 
SYNBIOETHICS

DOMAIN



EMERGING 
SYNBIOETHICS

DOMAIN



SYNBIOETHICS 
AUTHOR 

NETWORKS

Presenter
Presentation Notes
This is the largest connected component in the following slide’s graph. 



SYNBIOETHICS 
AUTHOR 

NETWORKS

Presenter
Presentation Notes
145 isolates. 
Visualization created in Cytoscape.
Layout algorithm: prefuse force directed layout with edge weights (collaborations) scaled to 0-1.
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Presentation Notes
The edge weights in this network were normalized using association strength (see VOSviewer manual link in next slide). 
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For density viz/heatmap, see https://link.springer.com/article/10.1007/s11192-009-0146-3. 
https://www.vosviewer.com/getting-started#vosviewer-manual



Conclusions

◦ Noticeable lag between synbio publications and synbioethics publications

◦ Emerging network of author institutions

◦ More detailed investigations coming
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