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2) Effects of air temperature on the factors related to synthesis
and degradation of a vaccine antigen protein transiently
expressing in Nicotiana benthamiana leaves
Patthasarun Pruksarojanakul' and Ryo Matsuda'
('The University of Tokyo)
Plants have attracted more attention as a cost-effective, scalable
production platform for recombinant proteins such as
biopharmaceuticals (vaccine antigens etc.). As a production
facility, plant factories with artificial lighting are considered
appropriate. Transient gene expression is a biotechnology for the
recombinant protein accumulation in plants. In this system, non-
transgenic Nicotiana benthamiana plants are inoculated with
Agrobacterium to introduce the gene encoding the target protein
and are thereafter grown for several days to accumulate the target
protein. We previously found that air temperature after gene
introduction significantly affected the target protein content in
leaves. Here, we investigated physiological factors related to the
synthesis and degradation of hemagglutinin (HA), a vaccine
antigen of influenza, expressing in plants grown at 21 or 26°C. We
quantified mRNA levels of several genes related to the HA
synthesis and degradation. Leaf HA content accumulated earlier at
26°C than 21°C, while at 26°C it rapidly declined after the peak
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associated with leaf necrosis. The mRNA analysis suggests that
the transcription process (mRNA levels) may not be the primary
determinant for leaf HA content. Our result also suggests that the
leaf necrosis was related to a kind of physiological stress, i.e., the
endoplasmic reticulum (ER) stress.
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