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Preparation of Homozygous Free-living Filaments of
Porphyra tenera in Axenic Culture

Takuji UcHipa and Satoshi ARIMA

In nature, Porphyra conchospores are sometimes diploid, and meiosis occurs during their germination,
thus the thalli that develop from them consist of genetically heterogeneous cells. To obtain genetically
homogeneous conchospores for physiological and genetic studies we prepared homozygous free-living
filaments of P. temera in axenic culture. First, a thallus with genetically homogeneous cells was pro-
duced by culturing single cells which were isolated enzymatically from the thallus of P. fenera. Then,
the thallus from a single cell was sterilized with a “dip & drag” technique in an agar plate containing anti-
biotics. The sterilized thallus was inoculated into ST; sterility test medium. Within 10 days of inocula-
tion, sexual reproduction occurred resulting in the production of carpospores through self-fertilization.
The free-living filaments germinated from the carpospores were homozygous and axenic. The free-
living filaments were maintained at 20°C under continuous illumination. When the filaments were trans-
ferred to a 9h light period, conchospores, which were genetically homogeneous and axenic, were
formed and released 6-10 days after the transfer.
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Fig. 1. Diagram of procedures for axenic culture of homozygous free-living filaments of Porphyra tenera.
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Leafy thallus., ca. 40 mg

{
Treat with enzyme mixture I, 20 °C, 15 min.
{
Rinse with washing solution, 1,500 rpm, 10 min., 3 times
{
Treat with enzyme mixture i1, 20 C, 1 hr
'
Filter through 20 um nylon mesh
{
Rinse with washing solution, },500 rpm, 10 min., 3 times
¢

Isolate into PES medium

Fig. 2. Method for preparation of single cells of Porphyra tenera.

Table 1. Composition of enzyme solution and washing solution

Component Enzyme solution I Enzyme solution I Washing solution

Papain 100 mg — —

AAP*! — 200 mg —
Cellulase** — 100 mg —
MES* (1 M) 2.5m¢ 2.5m¢ 2.5m¢
Dextran sulfate potassium salt 50 mg 50 mg 50 mg
Seawater 7.5m¢ 7.5m¢ 7.5m¢

pH 6.0 6.0 6.0

*! Abalone acetone powder (Sigma)
*2 Cellulase Onozuka R-10 (Yakult)
*3 2-(N-Morpholino) ethanesulfonic acid
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Table 2. Composition of antibiotics mixture

Antibiotics Amounts/30 m{
Penicillin G potassium salt 300,000 units
Streptomycin sulfate 120 mg
Chloramphenicol 60 mg
Polymyxin B sulfate 1,500 units
Tetracycline hydrochloride 3,000 units
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Leafy thalli grown from single cells
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Cut into ca. 5x5 mm pieces

{
Shake in sterilized seawater containing

antibiotics mixture
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Dip and drag in sterilized seawater-agar
plate containing antibiotics mixture

{
Cut into smaller pieces
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Rinse with sterilized seawater
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Isolate into ST: medium

Fig. 3. Method for axenic culture of Porphyra lenera.
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Plate I. Various stages of Porphyra tenera in culture.
I-1.;  Single cells isolated from a leafy thallus of Porphyra tenera. Scale bar =
20 pm
I-2.; Leafy thallus grown from a single cell. Scale bar =100 xm
I-3.;  Axenic, homozygous free-living filament. Scale bar=20 xm
I-4.;  Conchospores released from axenic, homozygous free-living filaments.
Scale bar =20 pm



