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1 . “Two-floret spikelet’ as a novel resource has the potential to
increase rice yield ( “ZF8/NE” KFG &P AT DMERFT I BIERIR =
IKTEHI = &)

4. Yield in rice (Oryza sativa) is determined by three major components: panicle number
per plant, grain weight and grain/spikelet number per panicle (Zhou et al., 2015). Grain
number per panicle is one of the main targets and mainly results from the number of spikelets.
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Traditionally, rice breeders have focused on the improvement of spikelet number per panicle
and rarely focused on the number of florets because a normal rice spikelet has one fertile
floret and produces one seed. In grass, the spikelet comprises one to 40 florets depending on
the species and shows determinacy or indeterminacy. In rice (O. sativa) with a determinate
spikelet, the spikelet meristems produced the fixed floral meristems, resulting in the
formation of one floret. In wheat (Triticum aestivum) with an indeterminate spikelet, the
spikelet meristems produced the variable floral meristems, resulting in the formation of more
florets. How to further increase rice yield? If the number of florets in a spikelet could be
increased, it may be a new method for rice high production. In our study, we characterized
two allelic mutants with two florets within a single spikelet, double floretl-1(df1-1) and
df1-2. We next focused on the df1-1 mutant to investigate the regulation of floret number in
rice, and this provided a new perspective for increasing grain number per panicle and yield.
Sk¥E: Plant Biotechnology Journal #iF]
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2 . Echinochloa crus-galli genome analysis provides insight into its

adaptation and invasiveness as a weed (F£J8 1% F BB ) £ R H -#7
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féj4-: Barnyardgrass (Echinochloa crus-galli) is a pernicious weed in agricultural fields
worldwide. The molecular mechanisms underlying its success in the absence of human
intervention are presently unknown. Here we report a draft genome sequence of the
hexaploid species E. crus-galli, i.e., a 1.27Gb assembly representing 90.7% of the predicted
genome size. An extremely large repertoire of genes encoding cytochrome P450
monooxygenases and glutathione S-transferases associated with detoxification are found.
Two gene clusters involved in the biosynthesis of an allelochemical
2,4-dihydroxy-7-methoxy-1,4-benzoxazin-3-one (DIMBOA) and a phytoalexin momilactone
A are found in the E. crus-galli genome, respectively. The allelochemical DIMBOA gene
cluster is activated in response to co-cultivation with rice, while the phytoalexin momilactone
A gene cluster specifically to infection by pathogenic Pyricularia oryzae. Our results provide
a new understanding of the molecular mechanisms underlying the extreme adaptation of the
weed.

S¥R: NatureHiT)
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3 . The Aegilops tauschii genome reveals multiple impacts of

transposons CfH LU SE B8 (R 40 e 7 3% BRI 2 B 52 T)

fBj4: Wheat is an important global crop with an extremely large and complex genome that
contains more transposable elements (TEs) than any other known crop species. Here, we
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generated a chromosome-scale, high-quality reference genome of Aegilops tauschii, the
donor of the wheat D genome, in which 92.5% sequences have been anchored to
chromosomes. Using this assembly, we accurately characterized genic loci, gene expression,
pseudogenes, methylation, recombination ratios, microRNAs and especially TEs on
chromosomes. In addition to the discovery of a wave of very recent gene duplications, we
detected that TEs occurred in about half of the genes, and found that such genes are
expressed at lower levels than those without TES, presumably because of their elevated
methylation levels. We mapped all wheat molecular markers and constructed a
high-resolution integrated genetic map corresponding to genome sequences, thereby placing
previously detected agronomically important genes/quantitative trait loci (QTLs) on the Ae.
tauschii genome for the first time.
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