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We have found the isolation of bacterial strains capable of degrading fluorinated materials, 8 strains of
Actinobacteria exhibited degradability of ethyl difluoroacetate (DFAc) was accumulated by bacteria,
giving difluoroacetic acid and then fluoride ion. Further, 13 strains of Actinobacteria exhibited
degradability of fluorobenzene and/or benzotrifluoride. In batch culture, growth of strains on fluorinated
materials led to the release of fluoride ion. We have established the one-pot three-step continuous
enzymatic synthesis of 5-fluoro-5-deoxy- D-ribose (5-FDR) from ATP and L-methionine using
S-adenosyl-L-methionine synthase (MetK), fluorinase and methylthioadenosinenucleosidase (MtnN) in
the presence of fluoride ion. Especially, for the purpose of thesustainable development of fluorine
chemistry, we have established the reuse of fluoride ion generated from BF, ionic liquids and/or the
biodegradation of BTF in the one-pot synthetic process to 5-FDR. Further, we have established the
retransformation of fluoride ion generated from biodegradation of BTF to calcium fluoride.
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Fig.1 Biodegradation of fluorobenzene or benzotrifluoride by bacteria
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Figure 1. The recycle of fluorine resource generated from BTF
and/or ionic liquid with Streptomyces cattleya NBRC14057.
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Scheme 1. Recycle of fluorine resource exploiting fluorinase
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Scheme 1. One-pot three-step continuous enzymatic process of S-FDR
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Table 1. MetK and MtnN were amplified by PCR with the following primers
Primer name  Sequence (5' to 3') Comment

metK-His f ata tta cat atg gca aaa cac ctt ttt ac including Ndel site
metK r gecatg gaa ttc gag ctc gtt act tca ga  including EcoR I site
mtnN f agt aaa cat atg aaa atc ggc including Ndel site
mtnN gac agg tcg acc age gec ctg a including Sall site
T7 taa tac gac tca cta tag gg for sequence

RV cag gaaaca gct atg ac for sequence
metK414 tat cac cta tgc aca ccg ftc for sequence

Table 2. Effect of KF and/or L-Met. concentration on production of 5'-FDA

F conc. (mM) 0.1 0316 1 3.16 10 31.6
L-Met conc. (mM)
0.032 0 0.014 0039 0054 0.035 0025
0.1 0018  0.041 0.071 0.086 0052 0.030
0.316 0032 0.052 0069 0.084 0056 0034
1 0.031 0010 0024 0036 0055 0029
3.16 0028 0003 0007 0014 0.026  0.025
BF, ionic liquid or
sH5CF3 (BTF)
H,0 ldegradation F OH
L-Methionine + ATP —DhetK/MiN  __ F o
fluorinase
k ; OH OH
<«—— «——— «——— L-Methionine 5-FDR

Scheme 2. One-pot synthesis of 5-FDR exploiting BF ionic liquid or BTF

Table 3. Conversion yield

Tonic liquid Conversion
or BTF yield (%)*
[emim][BF ] 10.2
[bmim][BF,] 4.6
[hexylmim][BF ;] 3.1
BTF 12.7
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Figure 1. The time cource for the retransformation
of fluoride ion after adding calcium chloride
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Figure 2. The concentration of fluoride ion based on
the calcium fluoride generated from the different
amounts of calcium chloride
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