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INTRODUCTION: Nano-coating cell surface 

creates a physical barrier between the cell and the 

external environment without hindering the 

nutrient exchange. These cell-in-shell structure can 

improve the cellular tolerance against various 

harsh conditions, e.g. heat, UV radiation, toxins, 

mechanical stress. Tea Polyphenol (TP), 

representing a typical class of polyphenol mixtures 

directly extracted from green tea, has unique 

molecular structures (i.e., catechol and pyrogallol 

units) and biofunctions (e.g. antioxidation, metal 

chelation). TP could form self-assembled particles 

through metal oxidation process. Inspired by these 

findings, we suspect that TP coating on cells could 

easily formed by the metal ions oxidization 

process and protect cells from external damage. 

METHODS: The concentration of cell was 

adjusted to about 106 cells/mL with PBS. The 

yeast cells were washed with physiological saline 

three times. Then, various concentration of TP and 

metal ions salt were added simultaneously under 

stirring. The reaction was conducted at room 

temperature for 10 mins. The product was 

collected by the centrifugation method and washed 

with saline three times. 

RESULTS: The formation of TP coating yeast 

cells was investigated by the scanning electron 

microscopy (SEM) and scanning transmission 

electron microscopy (STEM). Compared with 

smooth surface of native yeast cell, rough surface 

was observed in the coated cells. STEM image 

indicated that a thin layer of polymeric coating 

was found on the surface of the cell wall. Zeta 

potential of coated yeast cells was similar due to 

the similar structure of TP to mannan of the cell 

wall. The TP process had lower toxicity to the 

cells. Importantly, TP could protect the cells from 

heat and UV irradiation. After incubated in 60°C 

water bath for 10 min, 60% of native yeast cells 

were dead. In comparison, about 80% of hybrid 

cells were alive. For the low concentration of iron 

salts, i.e. 0.7 mM, nearly 60% of cells were dead 

after UV radiation. However, 80% of cells were 

alive when the concentration of iron salts 

increased. Additionally, the TP artificial shell 

maintained the yeast in an extended lag phase. 

Besides yeasts, this method also could be applied 

in bacterial cells and mammalian cells.  

 

 Fig. 1: (a) Cell viability after TP/Fe coating; (b) 

Cell viability of yeast@TP exposure to 60 °C hot 

water; (c) Cell viability of yeast@TP exposure to 

UV light; (d) Yeast growth measurement (OD600) 

for native yeast and yeast@TP. Experiments were 

performed in triplicates. 

DISCUSSION & CONCLUSIONS: The 

formation of TP shell was confirmed by the SEM, 

STEM and QCM. The cytoprotective shell could 

protect the hybrid cells from the damage of high 

temperature and UV radiation. The artificial shell 

also prevented cell division by inducing an 

artificial hibernation state. However, after 10 h, 

the hybrid cells immediately regained full 

functionality without removing the shell. 

Accordingly, employing TP as a strategy to mimic 

natural protective mechanisms provides a new 

promising chemical tool for single-cell 

manipulation. 
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