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1. Syngenta releases results of its 2017 Good Growth Plan (JEIEZA
20174 “SEEKIR]” LR )
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2. Ribosomal RNA Biogenesis and its Response to Chilling Stress in

Oryza sativa L. GKREZBEIRRNAZE Y6 i S 5o 15 Fir 3 A g 87 )
f6j41-: Ribosome biogenesis is crucial for plant growth and environmental acclimation.
Processing of ribosomal RNAs (rRNAs) is an essential step in ribosome biogenesis and
begins with transcription of the rDNA. The resulting pre-rRNA transcript undergoes
systematic processing, where multiple endonucleolytic and exonucleolytic cleavages remove
the external and internal transcribed spacers (ETS and ITS). The processing sites and
pathways for pre-rRNA processing have been deciphered in Saccharomyces cerevisiae and,
to some extent, in Xenopus, mammalian cells, and Arabidopsis thaliana. However, the
processing sites and pathways remain largely unknown in crops, particularly in monocots
such as rice (Oryza sativa L.), one of the most important food resources in the world. Here,
we identified the rRNA precursors produced during rRNA biogenesis and the critical
endonucleolytic cleavage sites in the transcribed spacer regions of pre-rRNAs in rice. We
further found that two pre-rRNA processing pathways, distinguished by the order of 5" ETS
removal and ITS1 cleavage, co-exist in vivo. Moreover, exposing rice to chilling stress
resulted in the inhibition of rRNA biogenesis mainly at the pre-rRNA processing level,
suggesting that these energy-intensive processes may be reduced to increase acclimation and
survival at lower temperatures. Overall, our study identified the pre-rRNA processing
pathway in rice and showed that ribosome biogenesis is quickly inhibited by low
temperatures, which may shed light on the link between ribosome biogenesis and
environmental acclimation in crop plants.

SEPE: Plant Physiology#fT)

A7 B #:2018-03-02

ED&::Z3

http://agri. ckcest. cn/ass/df4a6770-4771-4226-80cd—4e7dfc1490bb. pdf

3. TGWa3, a Major QTL that Negatively Modulates Grain Length
and Weight in Rice (TGW3 £ fi A=K BARMKEMEE K — N
QTLAL )

f&ifr: Grain length (size) and weight is an essential component trait of crop yield. To date,
several QTLs for the trait have been identified. GS3 encodes a putative transmembrane
protein and functions as a negative regulator, and its larger-grain allele contains a nonsense
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mutation causing a 178-aa truncation (Fan et al., 2006). GL3.1/qGL3 acts also as a negative
regulator encoding a putative protein phosphatase (Qi et al., 2012; Zhang et al., 2012).
Another negative regulator is TGW6 that hydrolyzes indole-3-acetic acid (IAA)-glucose into
IAA and glucose (Ishimaru et al., 2013). In contrast, GW6a is a positive regulator that
encodes a novel histone H4 acetyltransferase (Song et al., 2015). Copy number variations at
the GL7/GWT7 locus cause elevated expression of GL7 and thus an increase in grain length
(Wang et al., 2015a; Wang et al., 2015b). GL2/GS2 encodes a plant-specific transcription
factor OsGRF4, and its larger-grain allele harbors a mutation perturbing the cleavage by
miR396¢ that has elevated GL2/GS2 expression (Hu et al., 2015; Che et al., 2016). GLW7
encodes the plant-specific transcription factor OsSPL13, and its higher expression is
associated with larger grains (Si et al., 2016). These findings greatly enhanced our knowledge
of grain length and weight regulation; however, there still exists gaps to integrate these
factors into genetic network(s). Here we report a thorough dissection of QTL compositions of
a super large grain, and characterization of a novel QTL qTGWa3 that regulates grain length
and weight in rice.
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