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Plants as bioproduction chassis:
the natural decision

Plants are sustainable biofactories

by nature
Archaea 7 Gt C Modern civilizations are conspicuous
consumers of bioproducts
Viruses 0,2 Gt C | 82% of total
biomass
425"215(: If we make plants produce the goods
the world needs, we will make a better
Bacteria 70 Gt C World

® Animals 2 Gt C

Protists 4 GtC Fungi 12GtC



Tobacco plants
as safe green
biofactories

Field trals @
CRISPR tobacco Badajoz 2021 Eeseiard
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Braid
A Lego-like
technology to
engineering
enetically
augmented tobacco

>1500K standard
genetic elements
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Engineering low nicotine/high anatabine lines
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In Vivo Profiling of a Natural Alkaloid, Anatabine, in Rodents:
Pharmacokinetics and Anti-Inflammatory Efficacy

Journal of Inflammation

RESEARCH Open Access

Anatabine ameliorates intestinal 1’
inflammation and reduces the production
of pro-inflammatory factors in a dextran

sulfate sodium mouse model of colitis
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Complex gene editing for biofactory improvement

Anatabine/nicotine content
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Complex gene editing for biofactory improvement

Anatabine/nicotine content

WT_2C ALK3_9C

mg Nicotina/g FW B mg Anatabina/g FW

6 KO genes

ALK3_14C

Trait pyramiding
Transgene-free
CRISPR/Cas gene

editing

8/ 14 KO genes







“Sexy Plants” as living pheromone biodispensers-.

Production of Volatile Moth Sex Pheromones in

Transgenic Nicotiana benthamiana Plants _B
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“Sexy Plants” emitting irregular monoterpenoids.

SUSPHIRE/PHEROPLUS

Assessment of tobacco (Nicotiana tabacum) and N. benthamiana as
biofactories of irregular monoterpenes for sustainable crop protection

Rubén Mateos-Fernandez *, Sandra Vacas ", Ismael Navarro-Fuertes ©, Vicente Navarro-Llopis b

Diego Orzdez™ , Silvia Gianoglio® DMAPP + DMAPP
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Lavandulyl “ppO / Chrysanthemyl
pyrophosphate pyrophosphate

CPPS? |

NtLPPS-AATA B
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Lavandulol "OH Chrysanthemol

Plant ug lavandulol g FW day ug lavandulyl acetate g FW day!

Nt LPPS-AAT4 4 4 0.06 0.11
Nt LPPS-AAT4 4.5 0.12 0.39
Nt LPPS-AAT4 4 6 0.11 0.34
Mean =+ sd 0.1 £0.03 0.28 + 0.15
Nt LPPS-AAT4 8.1 0.09 0.86
Nt LPPS-AAT4 8 4 0.09 0.56
Nt LPPS-AAT4 8 6 0.04 0.47
Mean -+ sd 0.07 £ 0.03 - 0.63 £ 0.20

A few hundred (200- 500) plants per hectare would be sufficient to work
effectively (mating disruption)



Self-replicative
systems

Madeinplant
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For high-yield
recombinant proteins
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High-yield self-replicative systems

Pilot Production of SARS-CoV-2
Related Proteins in Plants: A Proof of
Concept for Rapid Repurposing of
Indoor Farms Into Biomanufacturing
Facilities

Borja Diego-Martin?, Beatriz Gonzalez?, Marta Vazquez-Vilar, Sara Selma,
Rubén Mateos-Fernandez, Silvia Gianoglio, Asun Fernandez-del-Carmen and
Diego Orzaez*
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Newcotiana Fast breeding Plant Biofactory TOMAFRAN
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Reprograming Nicotiana b @
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Marta Vazquez ~ Asun Fernandez CarminediPaola ¢ nilo Calvache  Prof. Antonio  Lourdes Gémez Maria Lobato
POST-DOC Project Manager ~ Pre-doc GVA Pre-doc Granell (Group)
NEWCOTIANA NEWCOTIANA NEWCOTIANA (Group)
Phytoapps: Next-generation genetic circuits
Collaborators |
Nicola Patron, El
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Spela Baebler, NIB Susphire: New products (pheromones) made in plants
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Paul Fraser, RHUL
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