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Development of a method for synthesizing useful proteins by
using suspension-cultured plant cells
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Until today, various protein expression methods including E. Coli, pichia, and cell-free systems have been
developed. In this project, we are developing an another alternative system with suspension cultured plant cells,
BY-2. It enables to express the proteins, forming complicated structure, that are too difficult to be synthesized
by known systems. For example, the new method can prepare mature and bioactive proteins containing SS-

employed for industrial use.
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The new system for protein expression
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High productivity

(disulfide) bonds. Moreover, the method is adoptable to large-scale protein expression, so that it would be
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Applications in academia
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Stable-isotope labeling
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® Virus vector cDNA with a DNA of the sample protein is constructed. Then
this DNA is integrated into chromosomal DNAs in plant cells. It makes a
large amount of subgenomic RNA encoding the target protein, thus
achieves high productivity. Cells cultured even in 50 mL medium produce
several mg of the target protein.
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Fig. 1. Protein expression system using plant cells (a)
overview, (b) suspension cultured plant cells in the liquid
medium, (c) expression of GFP. Days indicated in the photo
mean the expression time after induction.
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® We have established the protocols to prepare the proteins for NMR study.
Addition of *C- and/or "*N-labeled chemicals allows us to obtain stable-

isotope labeled proteins.
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Fig. 2. Strips of HNCA
spectrum recorded for the
(**C,**N)-doubly and
uniformly labeled protein

Analyses of structure and function

@ BFOXRESEMASESF(embryo surrounding factor) £ KRS T 5

ISR EOHREENMR TR,

BEEFESTS/BRELHE.

® ESF, a peptide that regulates the size of seeds was successfully
synthesized by this protein expression system. NMR study solved the
three-dimensional structure of ESF, and identified the key amino acid

residues responsible for the function.
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Fig. 3. Structure of ESF
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