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s imeg Visualization of phosphoinositides via the development of the transient expression
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Since the marine red alga Porphyra yezoensis is a major material for “Nori” production in Japan with high
nutritive and economical values, urgent establishment of molecular breeding methods of P. yezoensis is
expected for improvement of its quality and yield. However, gene transfer and genome manipulation systems
have not yet been established in any marine macrophytes. In the present study, | tried to establish foreign gene
expression and gene disruption systems in P. yezoensis.

Establishment of transient gene expression system

I found two important factors for efficient expression of foreign genes. One is an adjustment of the codon
usage of foreign genes to that of P. yezoensis genes, and the other is a use of strong promoters of P. yezoensis
genes, such as actinl and GAPDH genes. According to these improvements, promoter analysis with the
B-glucronidase reporter and protein localization analysis with fluorescent proteins have been performed
successfully (Mikami et al., 2009; Uji et al., 2009).

Trying an establishment of the gene disruption system

| was not able to establish the gene disruption system based on the integration of foreign gene into the P.
yezoensis genome. There are three major reasons: 1) Since P. yezoensis is tolerant for many kinds of antibiotics
and herbicides, it was difficult to determine maker genes for selection of transformants, 2) it was difficult to
determone a foreign gene promoter to drive the maker gene expression based on the characteristics of
promoters from P. yezoensis, and 3) it was difficult to isolate transformed cells from gametophytes after gene
transfer using the particle bombardment method. In near future, | hope to resolve these problems to establish
the stable transformation system in macrophyte for the first in the world.




