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Analysis of mutant genes in the cultured mutant strain of
Porphyra yezoensis

Yuzuru Mizukami**', Takehito Kawasaki*', Noboru Murase**, and
Masahiko Kunimoto™?

Nucleotide sequences in four loci of the Porphyra yezoensis genome were compared between wild and
green-type pigmentation mutant strains. Approximately 3 to 10 % of nucleotides varied in two loci by sub-
stitutions, additions and deletions of nucleotides. However, in the other two loci, nucleotide sequences
were identical between the two strain types although previous data of RAPD analysis suggested variations
in the nucleotide sequences. Southern-blot analysis showed that all of the nucleotide sequences found in
the 4 loci were repeated over the genome and the frequency of repetition differed between the two strain
types. Nucleotide sequences in two loci showed 100 % nucleotide similarities with those of retrotranspo-
sons in higher plants. These results suggested that the spontaneous mutation of Porphyra yezoensis was
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brought about by retrotransposons as well as nucleotide conversions.
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Table I . Primers used for amplifying and sequencing of the DNA regions named
A-11-04-m, A-12-1.2-w, A-16-0.7-m and C-20-0.8-m in the genome of

P. yezoensis.

Primer 5-3 sequence

A-11-0.4-m

Forward GTGGAGATGATTCAGGATGG

Reverse ACCAAGTCAGGTCCAACTCG
A-12-1.2-w

Forward CCTTGGGACGTTCCCGTTGA

Reverse CCGAGATCGCAAGGCCTGCT
A-16-0.7-m

Forward AATGTATTGGGGCACAAGCG

Reverse CGCGAATTCAGTACTCCGGC
C-20-0.8-m

Forward CCGCTGGGAGGTCTACGATA

Reverse ACATGGATCCAGACGAGGGC
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Fig. 1. Nucleotide sequences of the A-12-1.2-w and C-20-0.8-m regions in the
genomes of wild and mutant strains.
(a): A-12-1.2-w region, (b): C-20-0.8~m region. Shaded areas indicate

homologous nucleotides in the alignments. Numbers indicate nucleotide posi-
tions.
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(a)
wild ACCAAGTCAGRTCCAACTCGGRTGACRCTACCAATCAAGGGCGAATTCCAGCACACTGGC ~60
Mutant ACCAAGTCAGGTCCAACTCGGGTGACGCTACCAATCAAGGGCGAATTCCAGCACACTGGC

GGCCGTTACTAGTGGATCCGAGCTCGGTACCAAGCTTGGCGTAATCATGGTCATAGCTGT —120
GGCCATTACTAGTGGATCCGAGCTCGATACCAAGCTTGGCGTAATCATGGTCATAGCTGT

TTCCTGTGTGAAATTGTTATCCGCTCAGAATTCCACACAACATACGAGCCGGAAGCATAA ~180
TTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAA

AGTGTAAAGCCTGGEGTGCCTAATGAGT GAGCTAACTCACATTAATTGCGTTGCGCTCAC ~240
AGTGTAAAGCCTGGGGTGCCTAATGAGT GAGCTAACTCACATTAATTGCGTTGCGCTCAC

TGCCCACTTTCCAGTCGGGAAACCTGTCATGCCAGCTGCATTAATGAATCGGCCAACGCE ~300
TGCCCGCTTTCCAGTCAGGAAACCTGTCATGCCAGCTGCATTAATGAATCGGCCAACGCE

CG6GGAGAGGCAETTTGOATATTGEGEACTC ~331
CHGGEAGAGGCEATTTACATATTGAGCACTC

(b)
wild GATTGGTAGCATCACCCGAGT TGGACCTGACTTGATAAGGGCGAATTCTGCAGATATCCA ~60
Mutant GATTGGTAGCGTCACCCGAGTTGGACCTGACTTRATAAGGGCGAATTCTGCAGATATCCA

TCACACTGGCGGCCRCTCRAGCATACATCTAGAGGGCCCAATTCACCCTATAGTGAGTCG ~120
TCACACTGGCGGCCACTCGAGCATGCATCTAGAGGGCCCAATTCGCCCTATAGTGAGTCG

TATTACAATTCACTGGCCATCATTTTACAACGTCATGACTGEGAAAACCCTGGCATTACC ~180
TATTACAATTGACTGGCCGTCATTTTACAACATCATRACTGGGAAAACCCTARCATTACC

CAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGACATAATAGCGAAGAGGCC ~240
CAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGECGTAATAGCGAAGAGGCC

CGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGACGCRCCCTGTA ~300
CGCACCGATCGCCCTTCCCAACAGTTRCGCAGCCTGAATGGCGAATGEACGCACCCTGTA

GCBECGCATT AAGCGCGGCG GGTGTGGTGG TTACGCGCAG CGTGACCGCT ACACTTGCCA -360
GOGGCGCATT AAGCGCGGCG GGTGTGGTGG TTACGCGCAG CGTGACCGCT ACACTTGCCA

GOGCCCTAGG GOCCGCTCCT TTCGOTTTCT TCCCTTCCTT TCTCGCTACG TTCGCCBGCT —420
GCGCCCTAGC GCOCGCTCCT TTCGCTITGT TCGCTTCCTT TCTCGCTACG TTCGCCGGCT

TTCCCCGTCA AGCTCTAAAT CGGGGGCTTC -450
TTCCCCGTCA AGCTCTAAAT CGGGGGCTTC

Fig. 2. Nucleotide sequences of the A-11-0.4-m and A-16-0.7-m regions in the
genomes of wild and mutant strains.
(a): A-11-04-m region, (b): A-16-0.7-m region. Shaded areas indicate
homologous nucleotides in the alignments. Numbers indicate nucleotide posi-
tions.
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Fig. 3 . Southern-blot analysis of genomic DNA with four DNA fragments specific for
the wild or the mutant strains as probes.
The numbers above lanes indicate DNA from wild (lane 1 and 3) and mutant
(lane 2 and 4 ) strains. The genomic DNA was digested by EcoR I (lane 1 and
2) or BamH 1 (lane 3 and 4) and coelectrophoresed. Southern hybridization
was carried out with A-11-04-m (a), A-12-12-w (b), A-16-0.7-m (¢) and
C-20-0.8-m (d) fragments as probes by reprobing of the same DNA filter. The
size of the DNA standard is indicated in Kb on the left sides.
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A-11-0. 4-m

Cicer arietinum

Fig. 4 . Comparison of nucleotide sequences between the A-11-0.4~m region of P.yezoen-
sis genome and the Cicer arietinum retrotransposon.
Shaded areas indicate homologous nucleotides in the alignments. Numbers in-

dicate nucleotide positions

A-16-0. 7-m
Arabidopsis

Fig. 5 . Comparison of nucleotide sequences between the A-16-0.7-m region of P.yezoen-
sts genome and the Arabibopsis thaliana transposon.
Shaded areas indicate homologous nucleotides in the alignments. Numbers in-

dicate nucleotide positions.
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