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Abstract: Podophyllotoxin (PTOX) is an aryl-tetralin lignan of plant origin found in some species of Podophyllum such as
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Dysosma versipellis, Diphylleia sinensis, and Sinopodophyllum hexandrum. Etoposide and teniposide are produced
semisynthetically from PTOX and used clinically to treat several forms of cancer. As a typical representative of new drug
discovery from natural products, the production of PTOX solely depends on extraction from plants, resulting in severe
contradiction between supply and demand. With the advantages of unconstrained resources and eco-friendly reaction
conditions, biosynthesis method has become a trend in the production of PTOX and its derivatives. In this review, we
summarize the research progress of PTOX biosynthesis in plants and expound the functions of the key enzymes as well as their
subcellular location. The synthetic biology for production of PTOX intermediates in a tobacco chassis is also introduced.
Finally, the heterologous expression and biotransformation of PTOX in microorganisms is summarized, which sets the

foundation for the efficient microbial production of PTOX using cell factories.
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Fig. 1 Chemical structures of podophyllotoxin and its derivatives.
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T BE DR ST B R TN BE B 428 G AR i 2R AR R T s
(Coniferyl alcohol)®, AR FEEEA ; (2) FAKIEE
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AR R ZRAGTT LU AE RN, il I
JEUAE TR ARSI I FLRE LN R, 4
PRI R4 rp e R B0 T K i DIRs JEAL, 1 & 41 1Rk
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Fig. 2 The proposed podophyllotoxin biosynthetic pathway and schematic view of the proposed cellular localization.
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HopHr, 27 RHEBEREY S BGEE T i
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Fig. 3 Synthesis of podophyllotoxin derivatives by microbial transformation.
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