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Mutation of Porphyra yezoensis (Rhodophyta) induced
by ultraviolet irradiation

Takehito Kawasaki**, Ryoko Nakai**, Hitoshi Kito™*,
Masahiko Kunimoto*?, Noboru Murase*', and Yuzuru Mizukami*®

The effect of ultraviolet light (UV) irradiation on the induction of mutation was examined for Porphyra
yezoensis {(Rhodophyta). The protoplasts were irradiated with UV (254mm) and allowed to develop to con-
chocelis and thalli. The RAPD analyses of conchocelis DNA showed 51.4~91.5%similarities of RAPD
DNA bands as long as approximately 300 RAPD DNA bands were examined between a control conchocelis
that developed from a UV untreated protoplast and any UV conchocelis that developed from a UV treated
protoplast, although 93.3 to 96.8%similarities of RAPD DNA bands were seen between two control con-
chocelis. The DNA sequences were changed by deletions, insertions and exchanges of bases between con-
chocelis that developed from UV treated and untreated protoplasts. The thalli that developed from UV tre-
ated protoplasts showed to some degree different characteristics in shape, color and growth rates from
those developed from UV untreated protoplasts .These results suggest that the UV irradiation of proto-
plasts of P. yezoensis induced mutation with genetic and morphological variations.
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Fig. 1 . RAPD patterns of various conchocelis DNA.

b
M 12345678 9101112

DNA was extracted from conchocelis that developed from UV untreated (1-3) and treated (4 -13) protoplasts,
and used for RAPD analyses using 60 different kinds of primers. In this figure, RAPD patterns obtained by four
primers are shown as an example. The A /HindIl DNA (M) were coelectrophoresed on the left side of gels as DNA
size markers (Kb). a: primer GTGACGTAGG, b : primer GTTTCGCTCC, ¢ : primer CTCACCGTCC, d : primer

TGCGTGCTTG
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Table 1.
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Similarities of DNA bands in RAPD patterns of conchocelis DNA.

The band comparisons were made for a total of 273-305 bands produced between DNA of a control (‘Cont-1")
conchocelis and a conchocelis developed from UV treated protoplast by RAPD analyses using 60 primers. Similar-
ities of DNA bands were obtained from the proportions of DNA bands that matched to those in a band pattern of a
control (‘Cont-1’) conchocelis to the total DNA bands by electrophoretic mobility, as control (‘Cont-1") was
100%. Cont1 - 3: conchocelis developed from UV untreated protoplasts (control). UVC-1-9: conchocelis de-

veloped from UV treated protoplasts.

No. Thalli Irradiation time (min) Similarities (%)
1 Cont-1 0 (100)
2 Cont-2 0 96.8
3 Cont-3 0 93.3
4 Uve-1 8 72.5
5 Uve-2 8 51.4
6 UVvC-3 8 71.5
7 UVC-4 10 67.0
8 UvVC-5 10 85.8
9 UVC-6 10 75.8
10 Uve-7 12 72.3
11 Uve-8 12 91.5
12 UveC-9 14 69.0
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C-01

Cont-3  GCTACAGAGT TTACTGTACA GAAACGCTTA GCAACAGATG TTGTTAAAAG TATAACATTA 60

we-5 ...CG.A- ....... e e A
TTAAGTACGT AATAAAAAAT TCTCACTTTA GTCAGTAAAT ATTACAGATT ATTACTTTGT 120
TAGCTATTTA TCTCGTAATA TATTTTATAT TGTACTTTCG ATACTAATAC ATCGGCTCGC 180
CAATTTATTT GACAGCTGAA ACAGTGAAGT CCTTCATTAT AATAGGGAGA GTTCAATGCT 240
TGACGCATTT TCCAGAGTTG TAGAAGGGCG AATTCCAGCA CACTGGCGGC CGTTACTAGT 300
GGATCCGAGC TCGGTACCAA GCTTGGCGTA ATCATGGTCA TAGCTGTTTC CTGTGTGAAA 360
TTGTTATCCG CTCACAATTC CACACAACAT ACGAGCCGGA  AGCATAAAGT GTAAAGCCTG 420
...................................................... G.....
GGGTGCCTAT TGAGTGAGCT AACTCACATT

c-16

Cont-3  CACCTGCCCA CCGGGCCACA CGAAAATGCA GGACGATAAA TGCCAGAAAA 50

BVG-9 ... CLA. Tl L e -
CCCTCAAATC CAAGTTGGAT TTACTACTAA GCTAACTATG CCGAACTTAG 100

Fig. 2 . Comparison of nucleotide sequences of the DNA fragments between UV treated and untreated protoplast-derived
conchocelis.
The DNA fragments were obtained by PCR amplifications of the DNA from conchoceh.s .deve.loped from UV treated
and untreated protoplasts using specific primers and gene walking system. These’spemflc primers were constructed
on the basis of nucleotide sequences of the 0.45kb DNA fragment of RAPD analysis shown in lane 7 of Fig. 1 - b and
lane 12 of Fig. 1 - d.
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UvcC-5

Fig. 3 . Thalli developed from UV treated and untreated protoplasts. Thalli were transferred into newly prepared culture
bottles after they grew about 1 cm in length clinging to the conchocelis that developed from protoplasts, and were
cultured for a further 3 weeks. .
Cont - 3 thalli developed from UV untreated protoplasts. UVC -9, 7,10, 5 : Thalli developed from UV treated pro-

toplasts. Cont -3 and UVC -9, 7, 4, 5 correspond to 3, 12,10, 7 and 8 in Fig. 1, respectively. The scale bar indi-
cate 1 cm.
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Fig. 4 . Growth rates of thalli developed from UV treated
and untreated protoplasts.
The growth rates of thalli were calculated from
the area of thalli regarding the area at the initia-
tion of culture as 1. The Cont-3, UVC-1, 3, 4,
6,7 and 9 correspondto3,4,6,7, 9, 10 and 12
in Fig. 1, respectively. The vertical bars indicate
the standard deviations.
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