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Genome editing

Gene regulation

WItte bi::lhedm ologié

Synthetic Biology

RIVM reports:
Emerging Gene Expression and Gene Expression Regulation Technologies in Medical Biotechnology

Analysis of new developments in white (industrial) biotechnology
New developments in green biotechnology
https://biotechnologie.rivm.nl/
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https://biotechnologie.rivm.nl/

Consequences for Risk Assessment

Are current risk assessment (RA) methods still applicable
to assess the safety for human health and the environment
of the new developments?

RA methods according to frameworks of 2009/41/EC (Contained Use)
and 2001/18/EC (Deliberate Release)

mmm) Decision Tree
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RiIsk Assessment (RA) — Decision Tree

(Is the overall framework for
RA of GMOs the most
suitable for this new E No .
e.g. non-living products
\development?

¢ Yes

Is this framework
applicable to this new —>
e.g. new adverse effect

7
development to be addressed

¢ Yes

Is the current method
sufficiently tailored to this —_— NoO
new development?

b ves
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e.g. adverse effect not
fully addressed yet




Risk Assessment (RA) — Decision Tree

e.g. research needed on
biological characteristics

Is there sufficient
information available to —
characterise the organism?

¢ Yes

Is there sufficient
mforma_tlon avallqble for > e.g. research needed on
evaluating potential epidemiology

adverse effects

¢ Yes
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Aim:

Redesign of yeast genome while
wildtype phenotype is maintained:

» deletion of repeats and introns

« TAG-> TAA change in stopcodons
» relocation of tRNA genes

* inclusion of loxP sites and PCRtags

To date: 6 chromosomes constructed in individual strains

Next: synthetic genome of a pathogenic yeast. Current RA applicable?
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Example 2: Protocells

State of the art:

Artificial cell to mimic one or more fundamental cell biological
functions.

Bilayer

Interior of
protocell

Next step:
Artificial cell able to replicate;
current RA method applicable?

RNA

Surface of
protocell

. . L4
4.19: Courtesy of Janet Iwasa, Szostak group, MGH/Harvard.
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