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Genomic data can be extremely valuable for identifying formal molecular parameters relevant for functionally recoding synthetic genes.

ATG:biosynthetics has developed analytical comparative genomics and constructive in silico solutions for the field of multi-gene construction and multiple-protein expression systems where all orchestral genes
are located on one to a few assembled constructs. We achieve this by intended, constructive biological designs based on experience learned during many customer projects. Constructive molecular biology ap-
proaches for creating artificial multi-gene expression systems in order to express natural compounds - in vivo and in vitro - need basic molecular design concepts, synthetic bioinformatics services, vector sys-
tems and functionally predictive sequence modulations. Multi-parametric sequence optimization calculations of regulator regions and coding sequences of pathway genes are performed in parallel. Thorough
comparative analyses of related genomes allow the extraction of host-specific design rules, which are applied during sequence optimization. Our setups include iterative design of experiments that makes extensive
use of active learning heuristics, in order to speed up the overall pathway optimization processes.
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guence pattern. For the improvement of artificial biosyntheses advantageous features of living cells like being self replicating systems, information process-

Future planning and realization of Synthetic Biology Projects need analyses of natural systems, high level structuring of - ing, compartimentation, systems behavior, modularity, orthogonality and cellular differentiation are deployed. Strain development is by forward selection.

information and its systematization. The planning phase of projects in Synthetic Biology is most important. The integra-

_ , _ _ , , , . . ATG:biosynthetics services organizes the value chain from financing efforts to bioinformatics, from lab scale optimization to pilot scale and production.
tion of all proprietary information and published data are leading to a model which heuristically accumulates all experi-
mental experiences in a "proof of concept" and finally in a pilot scale (A). Functional traits like high production yields are On all molecular levels sequence amendments with advantageous features are optimized by use of proprietary in silico technology. C Reverse engineering of
composed of individual features of lower complexity from different molecular levels and can be resolved down towards functional multi-gene constructions like artificial metabolic pathways or multiple -hetero-protein complexes require reprogramming of individual genes (C,,
individual features of molecular interaction (B). Based on the knowledge gained molecular systems in vivo can be sub- D) and its integration into a perfectly orchestrated molecular system (Cy). Despite high production yields this can mean features like increasing robustness
jected to simplification, standardization and modularization. In general the development of Synthetic Biology applications and reproducibility of gene cluster expression (E). The ATG:EvoMAG computer aided molecular gene design and multi-target parameter synthetic bio-

with desired artificial production schemes (A) in vivo are focused on the generation of defined production strains with ei- informatic approaches are the backbone of all planning phases of Synthetic Biology projects which are performed at ATG.

ther an output of highest specific production yields possible or highest regulated dosage of compound production.
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