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Abstract: Phytosterols are a family of steroids widely distributed in plants. They possess a cyclopentanoperhydrophenanthrene skeleton
and are an essential component of the plant cell membranes. Phytosterols exist in the free and conjugated forms in plants. Free sterols can
maintain the fluidity of the cell membrane and regulate its three-dimensional structure. Conjugated sterols play an indispensable role in the
growth and stress response of plants. The biosynthesis process of phytosterols is very complex. It can be divided into three stages, synthesis
of cycloartenol, synthesis of 24-methylenelophenol, and synthesis of campesterol, B-sitosterol and stigmasterol. The synthesis pathway of
phytosterols involves nearly 30 steps of reaction, which is regulated by a variety of enzymes such as squalene synthase and sterol side
chain reductase. Research progress on biosynthesis of phytosterols and their derivatives were summarized in this paper, in order to provide
a basis for creating the artificial biosynthetic cells for this family of important plant natural products.
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Fig.1 Chemical structures and brief biosynthetic pathways of phytosterols
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Fig. 2 Biosynthetic pathway of cycloartenol
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Fig. 3 Biosynthetic pathway from cycloartenol to 4-methyl-24-methylenelophenol (A) and CYP51-mediated sterol 14a-

demethylation reaction (B)
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Fig. 4 Biosynthetic pathway from 4-methyl-24-methylenelophenol to campesterol
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Fig. 5 Biosynthetic route from 4-methyl-24-methylenelophenol to -sitosterol and stigmasterol
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Fig. 6 Biosynthetic pathways of conjugated sterols
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