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Fat is not so bad. In fact, it can be fab!
Fatty acids were primordial constituents of the earliest cell and continue to play key roles in all cellular life today. It is not surprising then that fatty acids, particularly unsaturated ones (think ‘omega’), are widely used in the pharmaceutical, agrifood and cosmetic industries. However, their large-scale production
is giving rise to many environmental challenges, especially as our planet faces the threat of climate change. Our team is interested in the production of medically-relevant Conjugated Linolenic Acids (CLnAs), which is a class of rare fatty acids with three conjugated bonds. In this project, we develop a launchpad
for their bioproduction using the oleaginous yeast Yarrowia lipolytica, a powerful chassis organism, whose metabolism is naturally poised for lipid production.
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Yorrowia lipolyticea: ves, but which strain(s)?
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Y. lipolytica is able to produce punicic acid:
= Peak at the same retention time that positive control (pomegranate seed oil)
= Peak only present if a FadX [5,6] is present: = Punica granatum (Pg-FadX)
e » Trichosanthes kirilowii (Tk-FadX)
Both Pg-FadX and Tk-FadX are active
The best strain is JMY3820 = the one we selected according to FBA modeling
* Punicic acid yield is low

If we would bring these rare fatty acids on the
VOX POP market (as treatments, or in cosmetics), would you

use them knowing they were made by GMQOs ?
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GC chromatograms

We have designed a Loop assembly system [7/] for the oleaginous yeast Yarrowia lipolytica that makes fast and
efficient cloning possible by Golden Gate. It offers modularity for assembling complex genetic circuits
and their subsequent transfer and integration into the Yarrowia lipolytica genome.

This platform facilitates future cloning of genetic constructs for Yarrowia lipolytica and makes it more accessible
to the scientific community in general, and the iGEM community in particular.
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Y. lipolytica is able to stock punicic acid in lipid bodies
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General architecture of the Yarrowia lipolytica Type IS RFC[10]-compatible Loop assembly platform. pUﬂiCiC acid chains per molecule

0.05% Pomegranate oil

collaboratmns

Our team organized 2 collaborations:

Restriction sites make this system evolvable:
® Zeta Up & Zeta Down: allow integration into Y. lipolytica genome = replace Ura3 by other auxotrophic selection markers (ex. LEU2, LYS5, HygR)
® URAZ3: auxotrophic selection marker = add an E. coli cloning selection marker (LacZx, RFP, ...)
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In vivo characterization of RedStar2 (8] expression driven by different pTefl promoter already present in the IGEM RegiStry’ pTefla Dry Lab analySiS: Integrated Human Practices: - Hong_Kong_HKU
veriants in two 1. lpolytica stralne M7195 19 and 12995 (L), The ‘z;‘ttjej;ftifger (BBa_K2117000).. Two independent approaches: Florian Jabbour is a botanist at the National Museum of Natural ey , A Ay
biological replicates each measured as two technical duplicates). » we have made an improvement of the » de novo transcriptome assembly History in Paris. We met him in his laboratory and discussed our S !VGVEOM :MHIMI iﬂf!l(mg
BBa_K2117000, a version of pTefl promoter = alignment to a reference genome: plan to identify a specific ORF in the J. mimosifolia genome and o
not compatible with the Type lIS RFC[1000]. Handroanthus impetiginosus clone and express it in Y. lipolytica. He pointed us to Handroanthus

impetiginosus, a tree from the same family as J. mimosifolia, the
Bignoniaceae, who is the only one from this family having the
genome sequenced [17/].

e Ecdducation & Public Engagement

We focused our mediation and awareness-raising activities on science, and especially on synthetic biology, our
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