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Figure 1 Schematic of the development of the major laticifer types in plants. The initial cell of unbranched, non-articulated laticifers elongates but
does not produce branches as plants grow. Branched, non-articulated laticifers arise from single initial cell and produce branches during the growth, and
finally form a highly branched network throughout the plant. The articulated, non-anastomosing laticifers are derived from multiple cells, with the
initials forming longitudinal rows. The articulated, anastomosing laticifers not only connect mother cells longitudinally in rows, but also form
anastomoses between adjacent articulated laticifers through cell wall degradation. Laticifers and their initials are shown in red
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Figure 2 Differentiation and development of different types of laticifers in rubber tree (Modified from ref. [20]). A and B: The optical micrographs
of primary laticifers (A, cross-section; B, longitudinal section) showing the irregular distribution, and fusion and connection; C—E: The optical
micrographs of secondary laticifers (C, transverse; D, longitudinal; and E, chordal section) showing the synchronous differentiation and distribution in
rows of laticifers (C), no connections between different laticifer rows (D), and connections in the same laticifer row (E). The red arrows indicate the

primary laticifer; the purple arrows indicate the secondary laticifer
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Figure 3 Model of secondary laticifer differentiation and regulation in
rubber tree. The secondary laticifers of rubber trees are derived from the
fusiform cells in the vascular cambium and are induced by various
enviromental stress factors such as mechanical injury. JA is a key
signaling molecule that regulates laticifer differentiation, and PSK and
other signals participate in its differentiation by associating with JA
signaling pathways. COR, the JA active analogue, induces secondary
laticifer differentiation and enhances histone acetylation of the cambium
region, while the inhibitor of histone deacetylase, TSA, can also induce
the differentiation of secondary laticifers. Hormones related to the
division of cambium cells also play important synergistic roles during
the regulation of laticifer differentiation
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Structure characteristics, differentiation, and development of
laticifer in rubber-producing plants

SHI MinJing, TIAN WeiMin, ZHANG ShiXin, WU JiLin & CHAO JinQuan

Rubber Research Institute, Chinese Academy of Tropical Agricultural Sciences, Key Laboratory of Biology and Genetic Resources of Rubber Tree,
Ministry of Agriculture and Rural Affairs/State Key Laboratory Incubation Base for Cultivation and Physiology of Tropical Crops,
Haikou 571101, China

The plants that contain natural rubber are called rubber-producing plants, in which the laticifer is a special cell to synthesize and store
natural rubber. The differentiation and development of laticifers and rubber particles inside are closely related to the rubber yield.
Therefore, it is important to understand the structure and development of laticifer in rubber-producing plants. Rubber particle, lutoid,
and F-W complex are the special ultrastructures of laticifer in rubber trees. Secondary laticifer can be significantly induced by
mechanical wounding including tapping, and jasmonic acid (JA) is a key signal to regulate the differentiation of secondary laticifer.
However, the molecular mechanism of laticifer differentiation is still not fully clear. In this article, the research progress on the
structure and differentiation of laticifer in the major typical rubber-producing plants is reviewed, and the distribution and
morphological structure of laticifer in Eucommia ulmoides, Taraxacum kok-saghyz, and Parthenium argentatum are different from
those of rubber tree. This paper will lay a theoretical foundation for futher studies on the laticifer biology of rubber-producing plants.

rubber-producing plants, laticifer, natural rubber, structure, differentiation and development
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