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1. Polyploidization Increases the Lipid Content and Improves the
Nutritional Quality of Rice (Zf5 AR FREK IR S EHNEE
Fr i i)

4. Plant polyploidization is frequently associated with changes in nutrient contents.
However, the possible contribution of metabolites to this change has not been investigated by
characterizing the metabolite contents of diploid and tetraploid forms of rice (Oryza sativa
L.). We compared the metabolites of a group of diploid-tetraploid japonica brown rice and a
group of diploid-tetraploid indica brown rice based on liquid chromatography-tandem mass
spectrometry. In total, 401 metabolites were identified; of these, between the two
diploid-tetraploid groups, 180 showed opposite expression trends, but 221 showed the same
trends (147 higher abundance vs. 74 lower abundance). Hierarchical cluster analysis of
differential metabolites between diploid and tetraploid species showed a clear grouping
pattern, in which the expression abundance of lipids, amino acids and derivatives, and
phenolic acids increased in tetraploids. Further analysis revealed that the lipids in tetraploid
rice increased significantly, especially unsaturated fatty acids and phospholipids. This study
provides further basis for understanding the changes in rice nutritional quality following
polyploidization and may serve as a new theoretical reference for breeding eutrophic or
functional rice varieties via polyploidization.

Sk¥E: PLANTS-BASEL

RATH: 2022-01-04
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2. Development and regeneration of wheat-rice hybrid zygotes
produced by in vitro fertilization system (/NE-KFEZIZ & F K 5h
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f#j41: Hybridization plays a decisive role in the evolution and diversification of angiosperms.
However, the mechanisms of wide hybridization remain open because pre- and
post-fertilization barriers limit  the production and development of
inter-subfamily/intergeneric zygotes, respectively. We examined hybridization between
wheat and rice using an in vitro fertilization (IVF) system to bypass these barriers. Several
gamete combinations of allopolyploid wheat-rice hybrid zygotes were successfully produced,
and the developmental profiles of hybrid zygotes were analyzed. Hybrid zygotes derived
from one rice egg cell and one wheat sperm cell ceased at the multicellular embryo-like
structure stage. This developmental barrier was overcome by adding one wheat egg cell to the
wheat-rice hybrid zygote. In the reciprocal combination, one wheat egg and one rice sperm
cell, the resulting hybrid zygotes failed to divide. However, doubling the dosage of rice
sperm cell allowed the hybrid zygotes to develop into plantlets. Rice chromosomes appeared
to be progressively eliminated during the early developmental stage of these hybrid embryos,
and c. 20% of regenerated plants showed abnormal morphology. These results suggest that
hybrid breakdown can be overcome through optimization of gamete combinations, and the
present hybrid will provide a new horizon for utilization of inter-subfamily genetic resources.
R¥K: NEW PHYTOLOGIST
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3. Overexpression of OsLCT2, a Low-Affinity Cation Transporter
Gene, Reduces Cadmium Accumulation in Shoots and Grains of

Rice (RSB /I BHES FH512 B A EFOsLCT21id ERIA FRK T KB
AR REIARR)

f&j 4 : Cadmium (Cd)-contaminated rice is a serious issue affecting food safety.
Understanding the molecular regula-tory mechanisms of Cd accumulation in rice grains is
crucial to minimizing Cd concentrations in grains. We identi-fied a member of the
low-affinity cation transporter family, OsLCT2 in rice. It was a membrane protein. OsLCT2
was expressed in all tissues of the elongation and maturation zones in roots, with the
strongest expression in pericycle and stele cells adjacent to the xylem. When grown in
Cd-contaminated paddy soils, rice plants overexpressing OsLCT2significantly reduced Cd
concentrations in the straw and grains. Hydroponic experiment demonstrated its
overexpres-sion decreased the rate of Cd translocation from roots to shoots, and reduced Cd
concentrations in xylem sap and in shoots of rice. Moreover, its overexpression increased Zn
concentrations in roots by up-regulating the expression of OsZIP9, a gene responsible for Zn
uptake. Overexpression of OsLCT2 reduces Cd accumulation in rice shoots and grains by
limiting the amounts of Cd loaded into the xylem and restricting Cd translocation from roots
to shoots of rice. Thus, OsLCT2 is a promising genetic resource to be engineered to reduce
Cd accumulation in rice grains.
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