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1. CRISPR/Cas9-Induced Mutagenesis of TMS5 Confers
Thermosensitive Genic Male Sterility by Influencing Protein
Expression in Rice (Oryza sativa L.) (CRISPR/Cas9i% 5 I TMS5 2825 if

MK (Oryza sativa L) SFRIE A RRIETIN T 2SR
AEH)

féj4: The development of thermosensitive genic male sterile (TGMS) lines is the key to
breeding two-line hybrid rice, which has been widely applied in China to increase grain yield.
CRISPR/Cas9 has been widely used in genome editing to create novel mutants in rice. In the
present study, a super grain quality line, GXU 47, was used to generate a new TGMS line
with specific mutations in a major TGMS gene tms5 generated with CRISPR/Cas9-mediated
genome editing in order to improve the rice quality of two-line hybrids. A mutagenesis
efficiency level of 75% was achieved, and three homozygous T-DNA-free mutant lines were
screened out. The mutants exhibited excellent thermosensitive male fertility transformation
characteristics with complete male sterility at &ge;24 &deg;C and desirable male fertility at
around 21 &deg;C. Proteomic analysis based on isobaric tags for relative and absolute
guantification (iTRAQ) was performed to unveil the subsequent proteomic changes. A total
of 192 differentially expressed proteins (DEPs), including 35 upregulated and 157
downregulated, were found. Gene ontology (GO) analysis revealed that the DEPs were
involved in a single-organism biosynthetic process, a single-organism metabolic process,
oxidoreductase activity, and catalytic activity. Kyoto Encyclopedia of Genes and Genomes
(KEGG) analysis showed that the DEPs were involved in ubiquinone and other terpenoid
guinone biosynthesis, the biosynthesis of secondary metabolites, metabolic pathways, and
phenylpropanoid biosynthesis. Our study shows that high mutation efficiency was achieved
in both target sites, and T-DNA-free mutant lines were obtained in the T1 generation. The
present study results prove that it is feasible and efficient to generate an excellent mutant line
with CRISPR/Cas9, which provides a novel molecular mechanism of male sterility caused by
the mutation of tms5.

K¥E: International Journal of Molecular Sciences
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2. Population Dynamics of Wide Compatibility System and
Evaluation of Intersubspecific Hybrids by indica-japonica
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Hybridization in Rice GKAB) 38 M R G I BESHZS BORIIE AL A
[ 5 EPRAT)

fij41: The exploitation of heterosis through intersubspecific hybridisation between indica and
japonica has been a major breeding target in rice, but is marred by the cross incompatibility
between the genomes. Wide compatibility (WC) is a triallelic system at the S5 locus on
chromosome 6 that ensures the specificity of hybridisation within and between indica and
japonica. The S5n allele that favours intercrossing is sparsely distributed in the rice gene pool
and therefore warrants identification of diverse WC sources to develop superior
intersubspecific hybrids. In this study, we have identified several novel WC sources through
the marker-assisted screening of a large set of 950 rice genotypes. Seventeen percent of the
genotypes carried S5n, which fell into two subpopulations. The WC genotypes showed wide
phenotypic and genotypic variability, including both indica and japonica lines. Based on
phenotypic performance, the WC varieties were grouped into three clusters. A subset of 41
WC varieties was used to develop 164 hybrids, of which WC/japonica hybrids showed
relative superiority over WC/indica hybrids. The multilocation evaluation of hybrids
indicated that hybrids derived from WC varieties, such as IRG137, IRG143, OYR128, and
IRGC10658, were higher yielding across all the three different locations. Most of the hybrids
showed the stability of performance across locations. The identified diverse set of wide
compatible varieties (WCVs) can be used in the development of intersubspecific hybrids and
also for parental line development in hybrid rice breeding.
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3. ldentification of Male and Female Parents for Hybrid Rice Seed
Production Using UAV-Based Multispectral Imagery G& T AHLH]
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f#i41: Identifying and extracting male and female parent of hybrid rice and then accurately
judging the spikelet flowering of male parents is the basis of hybrid rice pollination.
Currently, male parent flowering information extraction for hybrid rice is basically obtained
by manual recognition. In this study, remote sensing images of parental rice fields were
obtained with a multispectral camera carried by a UAV (Umanned Aerial Vehicle). Six kinds
of visible light vegetation indices and four kinds of multispectral vegetation indices, together
with two classification methods, pixel-based supervised classification and sample-based
object-oriented classification, were applied to identify the male and female parents of hybrid
rice, after which the accuracies of the methods were compared. The results showed that the
visible vegetation index had a better effect in pixel-based supervised classification. The
kappa coefficient of EXGR (Excess Green minus Excess Red index) classification was 0.9256
and the total accuracy was 0.9552. The extraction accuracy was higher than that of the other
vegetation indices and object-oriented classification. In pixel-based supervised classification,
the maximum likelihood method achieved the highest identification accuracy and shortest
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calculation time. Taking the remote sensing images obtained with a UAV as a data source,
maximum likelihood supervised classification based on EXGR index can more effectively and
quickly identify the field information of male and female parents of hybrid rice so as to
provide a reference for determining optimal pollination timing for hybrid rice in large-scale
seed production farms.
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