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The Regulatory Network of Secondary Cell Wall Cellulose
Bisynthesis in Rice

Ye Yafeng', Wu Kun?, Liu Binmei', Fu Xiangdong®, Wu Yuejin'

'Institute of Technical Biology and Agricultural Engineering, Hefei Institute of Physical Science, Chinese Academy of Sciences, Hefei, P. R.
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Sciences, Beijing, China
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Abstract

As the one of the most important staple food crops, rice produces huge agronomic biomass residues, which contain lots of
secondary cell walls (SCWs) consisting of cellulose, hemicelluloses and lignin. The underlying transcriptional regulation
mechanism of SCWs biosynthesis remains elusive. In this study, we isolated a novel NAC family transcription factor (TF),
OsSND?2 using yeast one-hybrid screening using the secondary wall NAC-binding element (SNBE) on the promoter region of
OsMYB61 as bait. We used an electrophoretic mobility shift assay (EMSA) and chromatin immunoprecipitation analysis (ChIP)
to further confirm that OsSND2 can directly bind to the promoter of OsMYB61 both in vitro and in vivo. OsSND2, a close
homolog of AtSND2, was localized in the nucleus with transcriptional activation activity. Expression pattern analysis indicates
that OsSND2 mainly expressed in internodes and panicles. Overexpression of OsSND2 resulted in rolled leaf, increased cellulose
content and up-regulated the expression of SCWs related genes. The knockout of OsSND2 using CRISPR/Cas9 system
decreased cellulose content and down-regulated the expression of SCWs related genes. Furthermore, OsSND2 can also directly
bind to the promoters of other MYB family TFs by transactivation analysis in yeast cells and rice protoplasts. Altogether, our
findings suggested that OsSND2 may function as a master regulator to mediate SCWs biosynthesis. Therefore, study the function
of OsSND2 can provide a strategy for manipulating plant biomass production.

Keywords
Secondary Cell Wall (SCW), Rice, Cellulose Synthesis, Transcription Factor (TF), NAC, MYB
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Identification and Analysis of Adenine N6-Methylation Sites
in the Rice Genome
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*Corresponding author

Abstract

DNA N6-methyladenine (6mA) is a noncanonical DNA modification present at low levels in different eukaryotes1-8, but its
prevalence and genomic function in higher plants is unclear. Using mass spectrometry and immunoprecipitation and validation
with analysis of single-molecule real-time sequencing, we observed that about 0.2% of all adenines are 6mA-methylated in the
rice genome. 6mA occurs most frequently at GAGG motifs and is mapped to about 20% of genes and 14% of transposable
elements (TEs). In promoters, 6mA marks silent genes, but in bodies correlates with gene activity. 6mA overlaps with
5-methylated cytosine (SmC) at CG sites in gene bodies and is complementary to SmC at CHH sites in TEs. We show that
OsALKBH1 may be potentially involved in 6mA demethylation in rice. The results suggest that 6mA is complementary to SmC
as an epigenomic mark in rice and reinforces a distinct role for 6mA as a gene-expression associated epigenomic mark in
eukaryotes.
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Broadening the Targeting Range of CRISPR-Cpf1 Genome
Editing in Rice by Modifying PAM Recognition

Ruiying Qin, Rongfang Xu, Hao Li, Jianbo Yang, Pengcheng Wei
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Email address:
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Abstract

Clustered regularly interspaced short palindromic repeats (CRISPR)-Cpfl is a newly developed genome editing tool for
eukaryotic cells, including plant cells. During DNA cleavage, the commonly used Acidaminococcus sp. BV3L6 Cpfl (4sCpfl)
and Lachnospiraceae bacterium ND2006 Cpfl (LbCpfl) require a TTTV protospacer adjacent motif (PAM) at their target sites,
limiting the targeting range of these proteins in the genome. Engineering 4sCpfl by introducing PAM-interaction mutations can
relax PAM recognition specificity in human cells. However, the limitations of 4sCpfl remain unresolved in plants. In addition,
unlike in animal systems, plant genome editing may prefer variants of LbCpfl, as LbCpfl exhibits much higher editing efficiency
than does AsCpfl in planta. In this study, we generated variants of rice codon-optimized AsCpfl and LbCpfl. The LbCpfl
variants that contain the mutations G532R/K595R and G532R/K538V/Y542R efficiently induced targeted mutagenesis at the
sites with non-canonical TYCV/CCCC and TATV PAMs, respectively. These variants increased the LbCpfl targeting range in
the rice genome by nearly twofold, which greatly enhances the application of the CRISPR-Cpfl system in plant research and
crop breeding.

Keywords
Cpfl, PAM, Variant, Genome Editing, Rice
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Identification and Functional Analyses of the Relative
Genes of Proanthocyanidin Precursors Transport in Brown
Cotton (Gossypium Hirsutum)
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Abstract

Proanthocyanidins belong to the flavonoids, and are the main components of the fiber pigments in brown cotton.
Proanthocyanidins of brown cotton fibers are mainly synthesized in the cytoplasm by phenylpropane metabolism pathway, and
are transported to the vacuoles through transporters or vesicles trafficking and accumulated in the vacuoles, and are finally
polymerized and oxidized. Although it is relatively clear about the biosynthesis and regulation of proanthocyanidins in brown
cotton, the molecular mechanism of proanthocyanidins precursors transport is still poorly understood. Identifying the transporter
genes of proanthocyanidins and analyzing theirs functions are the key questions for elucidating the molecular mechanism of
proanthocyanidins transmembrane transport. The project groups have early identified the related transporter GhTT19, GhTT12
and GhTT13 from brown cotton by homologous gene cloning technology. In view of this, the genetic transformation systems of
Arabidopsis and cotton were utilized to verify the transport functions; Enzyme kinetic analyses and yeast in vitro experiments
were used to determine the transport substrates and modes; The genes specific expressions, subcellular localizations and
accumulations of proanthocyanidins in transgenic plants were analysed to explain the mechanism that the proanthocyanidins
precursors are transported to the vacuoles by the transporters, and to reveal biological essence from the molecular level that the
fiber color is unstable and the pigment distribution is uneven in brown cotton. These experimental results provide a theoretical
basis for the improvement of the color and quality of brown cotton fibers.
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WOX11 Recruits a Histone H3K27me3 Demethylase to
Promote Gene Expression During Shoot Development in
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*Corresponding author
Abstract

WUSCHEL-related homeobox (WOX) genes are key regulators of meristem activity and plant development, the chromatin
mechanism of which to reprogram gene expression remains unclear. H3K27me3 is a chromatin mark of developmentally
repressed genes. How the repressive mark is removed from specific genes during plant development is largely unknown. Here we
show that WOX11 interacts with the H3K27me3 demethylase JMJ705 to activate gene expression during shoot development in
rice. Genetic analysis indicates that WOX11 and JMJ705 cooperatively control shoot growth and commonly regulate the
expression of a set of genes involved in SAM identity, chloroplast biogenesis, and energy metabolism in the shoot apex. Loss of
WOX11 led to increased levels of H3K27me3 and overexpression of JMJ705 decreased the levels at a subset of common targets.
IJMIJ705 is associated with most of the WOX11-binding sites found in the tested common targets in vivo, regardless of presence
or absence of the JIMJ705-binding motif. Furthermore, wox11 mutation reduced JMJ705-binding to the tested common targets.
The results suggest that recruitment of JMJ705 to genes of specific developmental pathways is promoted by DNA-binding
transcription factors and that WOX11 functions to stimulate rice shoot growth through epigenetic reprogramming of genes
involved in meristem development and energy generating pathways.
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