QRN

ffﬁ“ﬂ“

1. #&

b % inh,

2018 4E125%

Hﬁf]‘

HLTHY,

Ok % o HF4275) (2026)

g/ LREERWEYIL TOBRERMTORSE

Development of Saccharina japonica Breeding Techniques Using Genome Editing
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Abstract

We have been establishing a genome-editing breeding framework for Saccharina japonica to
stably and massively generate new CO, absorption sources. In this study, we established an APT
gene-editing and 2-FA selection system in Saccharina japonica gametophytes using CRISPR—Cas9
ribonucleoproteins (RNPs). After designing target gRNAs and introducing RNPs by microinjec-
tion, we found that increasing Cas9 concentration improved editing efficiency. We also confirmed
2-FA resistance at the sporophyte stage. Going forward, we will optimize RNP conditions suitable
for double knockouts and establish selection schemes through the sporophyte and F2 generations
to develop strains that combine high-temperature tolerance with high productivity, thereby ac-
celerating blue-carbon generation.
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(a) BFPAERUIME x FFAERVME, (b) BFAERM x TR, (o) BE
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Fertilization experiments with combinations of wild-type
and mutant strains
(a) Wildtype female x Wildtype male, (b) Wildtype female x
Mutant male, (c) Mutant female x Wildtype male, (d) Mutant
female x Mutant male.
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