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Design a producer strain hosting
a synthetic production pathway
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Goal

• To design a heterologous pathway which produces vanillin 
glucosidase in Saccharomyces cerevisiae.

• To achieve the goal, a heterologous pathway from E. coli is 
adapted into Saccharomyces cerevisiae.



Software and models used

• Framed in Anaconda (Python 3.6) environment
• IBM ILOG CPLEX used as a solver for Framed

• XTMS: Pathway design in an eXTended Metabolic Space
• Used for finding possible metabolic pathways

• Yeast-GEM model
• Systems and Synthetic Biology at Chalmers University of 

Technology
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•Choice of pathway

•Insertion into a yeast model

•Optimization
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XTMS: Pathway design in an eXTended
Metabolic Space
• An online application which finds heterologous pathways 

for different compounds in E. coli
• http://xtms.issb.genopole.fr/

• XTMS is used for finding possible pathways for adaption in 
yeast.





XTMS search for vanillin



Possible reactants

• Protocatechualdehyde

• trans-resveratrol

• 4-hydroxy-3-methoxyphenyl-β-
hydroxypropionyl-CoA

• feruloyl-CoA

• Ferulate

• trans-caffeate

• 4-coumarate

• L-tyrosine

• caffeoyl-CoA

• trans-5-O-caffeoyl-D-quinate

• trans-5-O-(4-coumaroyl)-D-
quinate

• 4-coumaroyl-CoA

• caffeoylshikimate

• 4-coumaroylshikimate

• trans-cinnamate

• trans-5-O-caffeoyl-D-quinate

• (R+)-3-(4-hydroxyphenyl)lactate

• 4-hydroxyphenylpyruvate



Reactants available in yeast

• L-tyrosine (s_1051, cytoplasm)

• 4-hydroxyphenylpyruvate (s_0204, cytoplasm)

• Pathways that do not have either of these reactants 
cannot be used unless the alternate reactants are 
produced using heterologous pathways.



The pathways possible in yeast





Pathway info of Path 2



Best gene options for the pathway
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Modelling of the pathway

• Framed is used for modeling and analysis of the 
heterologous pathway in yeast.

• The yeast model is imported and a copy is made for the 
modified model





Reactions are inserted into the model
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Essential genes and reactions in 
vanillin production



Questions


