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Table 1 Comparison of suberin composition in different plants
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Figure 1 (Color online) Overview of the suberin biosynthetic pathway (Modified from Ref. [1])
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Table 2 Genes involved in suberin biosynthesis in plants
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AR, FENaCIERFSE WA 5T T, MDA R T
WA I Y DAISY/KCS2 3 N A W] B |
FHAO, [EE, NaCl 23| #EFAR]. FARY FI FARSHIH
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, Yu Chen

Through the long process of evolution, plants have dealt with complex and diverse external environmental conditions not
only by regulating their physiological metabolism but also by adapting in structural ways. One of these structures is the
hydrophobic barrier located on the inner side of the cell wall, which is made of suberin. Suberin is an oxygenated fatty acid
and an aromatic compound found in the lipophilic biopolymer. It is heavily deposited on the aboveground and underground
tissues of plants. In particular, the deposition of suberin is limited by tissue type and induced by various abiotic and
biological stresses. During the primary growth stage of root endodermis, suberin mainly accumulates on its inner surface.
During the secondary growth of mature tissues, suberin is usually present in the periderm, including wound periderm and
other marginal tissues. In addition to the formation during the normal development of plants, the biosynthesis of suberin
may also be stimulated under such environmental stresses as injury, pathogen invasion, and low temperature.

Suberin is a polymer consisting of aliphatics (fatty acid derivatives), phenolics, and glycerol. The aliphatic parts of
suberin mainly include o-hydroxy fatty acids, a, ®w-dicarboxylic acids, and primary fatty alcohols, often with a significant
proportion of very-long-chain saturates. Phenolic components are mainly composed of hydroxycinnamic acids, usually
ferulic acid, coumaric acid, and similar substances. The biosynthesis of suberin polymer begins with any of several fatty
acids with a C16-C24 chain length. It forms suberin monomers through the process of fatty acid elongation and
functionalization. Then suberin lamellae are deposited on the inner side of the cell wall after the transportation of the
endoplasmic reticulum and plasma membrane. Suberin may control the transportation of water and nutrients in the roots
and then prevent the invasion of pathogens and the diffusion of toxic gases as mechanical barriers after accumulating on the
endodermis and exodermis of the root. Therefore, more and more attention and research have been devoted to suberin in
recent years, especially into the mechanisms underlying monomer transportation and polymerization, the regulation of
suberin biosynthesis, and its functions, which have greatly expanded our understanding of suberin. An in-depth study of
suberin will help to better understand the stress resistance mechanism of plants and improve stress resistance, thus laying a
good foundation for the development of crops in the future. In this review, we systematically used tissue localization,
chemical composition analysis, and detection, biosynthesis, and regulation of suberin, with special emphasis on its
biological functions. We believe this work provides valuable information for the in-depth research and utilization of
suberin.

suberin, chemical composition, biosynthesis, metabolic regulation
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