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Comprehensive Proteomics Analysis of Laticifer Latex Reveals New Insights into

Ethylene Stimulation of Natural Rubber Production

Xuchu Wang, Dan Wang, Yong Sun, Qian Yang, Lili Chang, Limin Wang, Xueru Meng, Qixing Huang, Xiang Jin,
Zheng Tong.

Key Laboratory of Biology and Genetic Resources for Tropical Crops, Institute of Tropical Biosciences and Biotechnology, Chinese

Academy of Tropical Agricultural Sciences, Haikou Hainan 571101, China. (Correspondence email: xchwanghainan@163.com)

Ethylene is a stimulant to increase natural rubber latex. After ethylene application, both fresh yield and dry matter
of latex are substantially improved. Moreover, we found that ethylene improves the generation of small rubber
particles. However, most genes involved in rubber biosynthesis are inhibited by exogenous ethylene. Therefore, we
conducted a proteomics analysis of ethylene-stimulated rubber latex, and identified 287 abundant proteins as well
as 143 ethylene responsive latex proteins (ERLPs) with mass spectrometry from the 2-DE and DIGE gels,
respectively. In addition, more than 1,600 proteins, including 404 ERLPs, were identified by iTRAQ. Functional
classification of ERLPs revealed that enzymes involved in post-translational modification, carbohydrate
metabolism, hydrolase activity, and kinase activity were overrepresented. Some enzymes for rubber particle
aggregation were inhibited to prolong latex flow, and thus finally improved latex production. Phosphoproteomics
analysis identified 59 differential phosphoproteins; notably, specific isoforms of rubber elongation factor and small
rubber particle protein that were phosphorylated mainly at serine residues. This post-translational modification and
isoform-specific phosphorylation might be important for ethylene-stimulated latex production. These results not
only deepen our understanding of the rubber latex proteome but also provide new insights into the use of ethylene

to stimulate rubber latex production.
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