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Correlation between transient expression rates of
introduced GUS gene and viability of recipient cells of
Porphyra yezoensis (Rhodophyta)

Makoto Hado™!, Takehito Kawasaki®™', Hitoshi Kito*!,
Noboru Muradse™', and Yuzuru Mizukami™"

The expression rates of introduced 3 -glucuronidase {GUS) gene into protoplasts of Porphyra yezoensis
were compared and found to be different among thalli of 5 culture strains. However, these gene express-
ion rates were not reproducible when a similar experiment was carried out using identical culture strains
but other samples of thalli stocked at another facility. To know the reason why differences in GUS gene
expression rate occurred, the correlation between expression rates of introduced GUS gene and viability of
thalli was studied with the above 5 culture strains. The viability was measured by assays of ATP con-
tent, survival rates of protoplasts, cell division and photosynthesis activities. In all cases of the assays,
the extent of the GUS gene expression rate seemed to be correlated closely with the ATP content, survival
rates, cell division activities and photosythesis activities. These results suggested that the GUS expression
rates were strongly influenced by the viability of the thalli rather than difference of culture strains.
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Fig. 1 . Comparison of GUS gene expression rates among
5 culture strains. Protoplasts were prepared from
thalli of 5 culture strains, introduced by the
pYez-Rub 4 -GUS and cultured in agarose
medium. GUS activities of protoplasts were
assayed described in Materials and methods. The
vertical bars indicate the standard deviations.

GUS expression (%)

Shin— S-14
Saga

D-48 Saga—-5

Thallus samples (strains)

Fig. 2. Comparison of GUS gene expression rates among
various samples of thalli. Protoplasts were pre-
pared from five kinds of thalli stocked at a dif-
ferent facility from those described in Fig. 1. The
introduction of the GUS gene, culture of proto-
plasts and assay of GUS activities were carried
out as described in Fig. 1. The vertical bars indi-
cate the standard deviation.

Table 1 . Comparison of ATP contents among various samples of thalli. ATP con-
tents are expressed as relative luminescent units (RLU) per mg protein.
Thallus samples RLU / me protein
Exp. 1 Exp. 2 Average
Shin-Saga 3612 3939 3776
S-14 3265 3092 3179
D-00 3454 3430 3442
D-48 2371 2071 2171
Saga-5 (2001) 2504 2327 2415
Saga-5 (1998) 1588 1616 1602
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Survival rates of protoplasts prepared from the
five culture strains. The protoplasts were pre-
pared from the same samples of thalli as those de-
scribed in Fig. 1. They were cultured in agarose
medium and incubated at 15°C. The survival rates
were estimated at 4,8 and 12 days of the incuba-
tion. The vertical bars indicate the standard de-
viation of the survival rates obtained from three
culture plates for each sample of thalli.
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Table 2 . Comparison of cell division rates among various samples of thalli. Proto-
plasts were prepared from 5 kinds of thalli and cultured in agarose
plates. At 4 and 8 days cullivation, the division cells were observed
under a microscope. The rates of division cell to the total live cell in an

agarose plate were calculated.

Thallus samples

Division cell (%)

4-day culture 8-day culture
Shin-Saga 55.8%+25 89.2+25
S-14 16.5+2.6 34.6%+92
D-00 94=x1.1 59.0+25
D-48 7.1£1.2
Saga-5 (2001) 3.8£22 19.7+6.7

Table 3 . Comparison of photosynthesis activity among various samples of thalli.

Relative photo. activity

Thallus samples
Exp. 1 Exp. 2 Average
Shin-Saga 0.0812 0.0595 0.0703
S-14 0.0542 0.0538 0.0540
D-00 0.0477 0.0444 0.0461
D-48 0.0502 0.0440 0.0471
Saga-5 (2001) 0.0478 0.0374 0.0426
Saga-5 (1998) 0.0404 0.0297 0.0351
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