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* Plant synthetic biology is an emerging field that com-bines engineering
principles with plant biology toward the design and production of new
devices. This emerg-ing field should play an important role in future
agricul-ture for traditional crop improvement, but also inenabling novel

bioproduction In plants
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* In this review we discuss the design cycles of synthetic biology as well as
key engineering principles, genetic parts, and compu-tational tools that
can be utilized in plant syntheticbiology. Some pioneering examples are
offered as a demonstration of how synthetic biology can be used to modify
plants for specific purposes. These include synthetic sensors, synthetic
metabolic pathways, and synthetic genomes. We also speculate about the
future of synthetic biology of plants.
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(Network topologies, kinetic parameters, parts selection) | |

Design

(Assembly, integration into a plant)
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Probing, testing and validation
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(Iteration, library screening, directed evolution)
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Table 1. Currently available computational tools for plant synthetic biology

Description Adaptability to plants m

Component synthesis and design

[

GeneDesign Web server with algorithms for codon optimization and codon bias graphing so that Ready for plants [50]
insertion of restriction sites and design of building blocks are supported.
Gene Designer2.0  Software for gene, operon, and vector design, codon optimization, restriction site Ready for plants [b1]

modification, ORF recoding and primer design.

Topology and network design

GenoCAD A framework including a formal semantic model that represents the dynamics of multiple  Mainly for [62]
part sequences using attribute grammar. It formalizes the context dependency of part Escherichia coli
functions and translates part sequences to a model to predict their behaviors and to users
through interactive ‘grammar checking’ of the design drafts.

OptCircuit An optimization-based framework that automatically identifies components from a list Can be adapted [63]
and their connectivity for circuit redesign. It compiles comprehensive kinetic descriptions
of promoter—protein interactions using deterministic ordinary differential equations and
stochastic simulations.

SynBioSS Software suite for network design and simulation by calculating probability distributions  Can be adapted [54,55]
of dynamic biological phenotypes. It contains three components: Designer, WIKI, and
Simulator. Designer can transform part sequences into models for simulation in

Simulator.
CellDesigner Software for graphical drawing of regulatory and biochemical networks. Can be adapted [66,57]
e-Cell A modeling and simulation environment for cellular behavior prediction by building Can be adapted [568,59]

integrative models of the cell based on gene regulation, metabolism, and signaling and
running in silico experiments.
Simulation and behavior prediction v
COPASI A stand-alone biochemical network simulator that allows easy switches between different  Can be adapted [60,61]
simulation approaches.
CompuCell3D A multicell, multiscale model for simulation of highly conserved vertebrate Can be adapted [62,63]
somatogenesis by combining specialized hypotheses for specific subcomponent
mechanisms into a unified multiscale model.
CellModeller A generic tool for the analysis and modeling of multicellular plant morphogenesis by Plant specific [64-66]
analyzing hierarchical physical and biochemical morphogenetic mechanisms.
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* uGT7481 Sulfotransferase

Amino acid —3» Aldoxime —3 S-Alkylthiohydroximate —» Thiohydroximic acid —3» Desulfoglucosinolate — Glucosinolate
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