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Metabolic Pathways



Production pathway?

Antonio, R.V. and Creczynski-Pasa, T.B. (2004) Genetics analysis of violacein biosynthesis by C. violaceum. Genet Mol Res 3, 85–91.

Tryptophan
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Citric Acid Cycle

Narayanese CC-BY-SA 3.0



Mass spectrometry
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Mass spectrometry
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Amino acids, the building blocks
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Mass spectrometer



Inside the machine

Public Domain



Mass spectrometry
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C13 labeling

Shuichi Kajihata, Chikara Furusawa, Fumio Matsuda, and Hiroshi Shimizu, “OpenMebius: An Open Source Software for Isotopically Nonstationary 13C-Based Metabolic Flux 
Analysis,” BioMed Research International, vol. 2014, Article ID 627014, 10 pages, 2014. doi:10.1155/2014/627014



Metabolic modeling

Shuichi Kajihata, Chikara Furusawa, Fumio Matsuda, and Hiroshi Shimizu, “OpenMebius: An Open Source Software for Isotopically Nonstationary 13C-Based Metabolic Flux 
Analysis,” BioMed Research International, vol. 2014, Article ID 627014, 10 pages, 2014. doi:10.1155/2014/627014



Flux estimations

Shuichi Kajihata, Chikara Furusawa, Fumio Matsuda, and Hiroshi Shimizu, “OpenMebius: An Open Source Software for Isotopically Nonstationary 13C-Based Metabolic Flux 
Analysis,” BioMed Research International, vol. 2014, Article ID 627014, 10 pages, 2014. doi:10.1155/2014/627014



MFA Software
• 13CFLUX 
• 13CFLUX2
• C13 
• Metran 
• FIA 
• influx_s
• OpenFLUX
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