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In this study, we developed a predictive workflow named the Metabolic
Disassembler that automatically disassembles the target molecule structure into relevant
biosynthetic units (BUs), which are the substructures that correspond to the starting materials in
the biosynthesis pathway. This workflow uses a biosynthetic unit library (BUL), which contains
starting materials, key intermediates, and their derivatives. We obtained the starting materials
from the KEGG PATHWAY database, and 765 BUs were registered in the BUL. We then examined the
proposed workflow to optimize the combination of the BUs. To evaluate the performance of the
proposed Metabolic Disassembler workflow, we used 943 molecules that are included in the secondary
metabolism maps of KEGG PATHWAY. About 95.8% of them (903 molecules) were correctly disassembled by
our proposed workflow. In addition, for 90.7% of molecules, our workflow finished the calculation

within one minute.
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Loop:
Iterate for all BUs in BUL

Is the BU in the query?

Yes
umber of aromatic bonds in the query 2 1
Obtain MCS by FindMCS

No

Number of bonds in MCS = that in BUL
Ambiguous bonds in MCS _ No
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Put the BU in the query-specific BUL Put the MCS in the query-specific BUL
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Sort the BUs in the query-specific BUL
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The flowchart for generating a query-specific biosynthetic unit library (BUL)
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Plot of computational time for each molecule. The computational time is given using a

log scale
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