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 25 

Figure S1. The selective fluorination process catalyzed by cytochrome 26 

P450 enzyme and diethylaminosulfur trifluoride (DAST). 27 
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Figure S2. Synthesis of 4-fluoro-L-threo-threonine employing 30 

4-fluorothreonine transaldolase (FTase). 31 
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Figure S3. Chemo-enzymatic synthesis of β-fluoro-α-hydroxy acid 34 

derivatives catalyzed by aldolase and H2O2. 35 
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 37 

Figure S4. Structural of FLK. Phe36 is shown in red. 38 
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 40 

Figure S5. Selective amination catalyzed by transaminase. The dashed 41 

box is the theoretical product but has not been generated in practice. 42 
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Figure S6. Fluorinated hydroxylamines were obtained by transaminase. 45 

 46 



 47 

Figure S7. β-Fluoroamines were obtained by kinetic resolution through 48 

transaminase-mediated hydrodefluorination/deamination reactions. 49 
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Figure S8. The biosynthetic pathway of fluorinated metabolites identified 52 

from Streptomyces. S-adenosyl-L-methionine (SAM); 53 

5 -́fluoro-5 -́deoxyadenosine (5 -́FDA); 54 

5 -́fluoro-5 -́deoxy-ribose-1-phosphate (5 -́FDRP); 55 

5 -́fluoro-5 -́deoxy-ribulose-phosphate (5 -́FDRulP); 56 

5 -́fluoro-5 -́deoxy-D-ribose (5 -́FDR); 57 

5 -́fluoro-5 -́deoxy-D-ribono-γ-lactone (5 -́FRL); 58 

(2R3S4S)-5 -́fluoro-2,3,4-trihydroxypentanoic acid (5 -́FHPA). The 59 

metabolic pathway in the red dashed box is a new pathway newly 60 

discovered in our laboratory. Related research results will be published 61 

elsewhere. 62 
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 64 

Figure S9. m-Fluoro-phenylacetic acid was synthesized by LAAD, 65 

ARO10, and ALDH. 66 
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Figure S10. Biosynthesis fluoro-L-mandelic acid catalyzed by aromatic 69 

amino acid transaminase and HMS. 70 

 71 
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Figure S11. Biosynthesis fluoro-benzyl alcohol catalyzed by LAAD, HMS, 73 

LMDH, BFD and PAR. 74 
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Figure S12. p-Hydroxyfluorocinnamic acids were obtained by TPL and 77 

TAL. 78 
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 80 

Figure S13. Multi-enzyme synthesis route of (7F-)sialyl galactoside. 81 

o-Nitrophenol=oNP. 82 
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 84 

Figure S14. Multiple sequence alignment of fluorinases from different 85 



microorganisms. Green: 100% homology level; Pink: >=75% homology 86 

level; Light green: >=50% homology level. 87 

 88 

 89 

Figure S15. C2 and C6 modified substrates catalyzed by fluorinase. 90 


