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that in some cases fundamental research could be diverted to harmful experiments with

to address the problem

that technologies or knowledge might be used for proliferation purposes: this includes materials, hardware, intangible technology that have peaceful application but could also
be exploited for illicit production of biological, nuclear or chemical weapons (CBRN).
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Timeline of the Dual-use governance. Export
control Regimes are shown above the timeline
whereas Treaties and UNSCR are reported
below the timeline.
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in bacteria (Escherichia coli) or unicellular eukaryotes.
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New opiate factory

To engineer yeast to make Iranian
opiates, researchers poppy
outfitted the microbes’

chromosomes with genes
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synthetic biology is widely used to create new metabolic pathways in bacteria (Escherichia coli) or
unicellular eukaryotes, such as the yeast Saccharomyces cerevisiae,

the antimalarial artemisinin precursor; in 2015, different groups successfully inserted
genes from E.coli, opium poppy sugar beet and mouse in yeast, reconstructing the pathway for morphine or

possibility to misuse this achievement;

long-term possibility to insert synthetic genes, not present in the natural organism, with the aim to produce biological weapons or drugs.

minimal genome necessary for life using it as a versatile platform to express easily synthetic pathways,
not only antibiotics, pharmaceutical agents or biofuel, but also toxic agents or drugs.
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