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Applications of synthetic biology in the production of fluorinated

compounds
WANG Gaoli', JIN Xuerui', LUO Yunzi' 2

( 'Frontier Science Center for Synthetic Biology and Key Laboratory of Systems Bioengineering (Ministry of Education), School of
Chemical Engineering and Technology, Tianjin University, Tianjin 300072, China; *Collaborative Innovation Center of Chemical
Science and Engineering (Tianjin), Tianjin University, Tianjin 300072, China)

Abstract: Fluorine is the most abundant halogen on the earth. However, the electronegativity of fluorine is extremely
strong, which makes the availability of natural fluorine-containing compounds very limited. The introduction of fluorine into
organic molecules endows them with new functions and better physicochemical properties, which attracts many synthetic
chemists. Since the highly polarized C—F bond is difficult to break, the introduction of fluorine into drug molecules can
improve their chemical properties, and thus enhance their metabolic stability for good affinity with target proteins.
Nevertheless, it is often difficult to synthesize fluoride compounds with high selectivity by chemical methods. In recent years,
the development of synthetic biology has provided new opportunities for the production of fluoride compounds. For
example, the natural fluorinase discovered from Streptomyces and its optimized mutants can achieve the formation of C—F
bonds. This strategy focuses on using synthetic biology strategies to mine and activate silent gene clusters that synthesize
potential fluorinated products, as well as using protein engineering technology to design efficient fluorinase through rational
design or directed evolution. On the other hand, the introduction of fluorine-containing building blocks into the natural
product biosynthetic pathway can successfully synthesize new fluorinated products. This approach starts with simple
fluorinated compounds in the synthesis of fluorine-containing building blocks, and then fluorine can be selectively introduced
into biosynthetic pathways for complicated products such as polyketides to form fluorinated natural products. This review
summarizes the strategies developed for the production of fluorinated compounds using fluorinase and fluoride biosynthesis
systems, and discusses the important applications of synthetic biology methods in the production of fluorinated compounds.
We prospect that with the development of synthetic biology techniques, high-efficiency biosynthesis of fluorine-containing

products will be achieved, and thus the synthesis of complex chiral fluorinated compounds is expected to be addressed.
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Tab.1 The summary for the kinetic parameters of fluorinase from different sources
FALHERIR K\(SAM)/ pmol-L ! F: AL Bk, /min”! (k./K,))/*107 L-pmol™-min™"
S. cattleya®® 29.242.41 0.083 2.84
Streptomyces sp.MA375%) 82.4+18.6 0.262 3.18
N. brasiliensis™® 27.84+4.23 0.122 4.40
Actinoplanes sp. N902-1095¢! 45.8+7.91 0.204 4.44
Streptomyces xinghaiensis NRRL B246745° 7.04+0.94 0.277+0.007 39.5£1.51
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