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brassinosteroid regulation of heat stress tolerance in Arabidopsis thaliana
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1 . Regional association and transcriptome analysis revealed
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candidate genes controlling plant height in Brassica napus ([X 35k
MR A 3 WriRR T 5] Brassica JHSEHRRRIESRER)

f#j 412 Plant height is a key morphological trait in rapeseed, which not only plays an important
role in determining plant architecture, but is also an impor-tant characteristic related to yield.
Presently, the improvement of plant architecture is a major chal-lenge in rapeseed breeding.
This work was carried out to identify genetic loci related to plant height in rapeseed. In this
study, a genome-wide association study (GWAS) of plant height was performed using a
Brassica 60 K Illumina Infinium SNP array and 203 Brassica napus accessions. Eleven
haplotypes containing important candidate genes were detected and significantly associated
with plant height on chro-mosomes A02, A03, A05, A07, A08, C03, C06, and CO09.
Moreover, regional association analysis of 50 resequenced rapeseed inbred lines was used to
further analyze these eleven haplotypes and revealed nucleotide variation in the
BnFBR12-A08 and BnCCR1-C03 gene regions related to the phenotypic variation in plant
height. Furthermore, coexpression network analysis showed that BnFBR12-A08 and
BnCCR1-C03 were directly connected with hormone genes and transcription factors and
formed a potential network regulating the plant height of rapeseed. Our results will aid in the
development of haplotype functional markers to further improve plant height in rapeseed.
S¥E: Molecular Breeding
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2 . DNA Methylation Inhibitor 5-Azacytidine Promotes Leaf
Senescence in Pak Choi (Brassicarapa subsp. chinensis) by
Regulating Senescence-Related Genes (DNA F ZEAHI557)5-& 2% Hu
A RER R A3 (KA MR REE)

41 : Leaf senescence is strictly regulated by multiple internal factors and external
environmental signals, with the epigenetic modification being an important element among
them. However, the epigenetic mechanism of leaf senescence is largely unknown in
horticultural crops, especially the leaf vegetable pak choi, which easily senesces, and
becomes yellow post-harvest. In this study, we found that the expression of DNA
methyltransferases (BCMET1, BcSUVH4, BcDRM2, BcRDR2, and BcCMT3) of pak choi
decreased during storage. The preliminary results showed that its senescence process was
accompanied by DNA methylation changes. Moreover, treatment with 500 M 5-Azacytidine
(5-Aza) (DNA methylation inhibitor) can promote the senescence of pak choi leaves by (1)
increasing the degradation of chlorophyll (Chl) and its derivatives, (2) increasing the
activities of Mg-dechelatase (MDCase), pheophytinase (PPH) and pheophorbide a oxygenase
(PAO), and (3) inducing the expres-sion of senescence-related genes (BcSAG12, BcNYCL,
BcSGR1, BcSGR2, BcPPH1, BcPPH2, BcPAO, and BcRCCR), thereby accelerating the
senescence of the pak choi leaves. Further studies showed that DNA demethylation occurred
in the promoter regions of BcSGR2 and BcSAG12 during storage, with the bisulfite
sequencing detection showing that their degrees of methylation decreased. Therefore, our
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findings help us understand how epigenetic modifications affect the storage tolerance of leafy
vegetables, which is highly significant for cultivating anti-senescent vegetable varieties.
K¥E: Agronomy
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3. The Global Assessment of Oilseed Brassica Crop Species Yield,
Yield Stability and the Underlying Genetics GHSEFFED Mfh =& .
PRI MR A% 23R TEAG)

féj4-: The global demand for oilseeds is increasing along with the human population. The
family of Brassicaceae crops are no exception, typically harvested as a valuable source of oil,
rich in beneficial molecules important for human health. The global capacity for improving
Brassica yield has steadily risen over the last 50 years, with the major crop Brassica napus
(rapeseed, canola) production increasing to ~72 Gt in 2020. In contrast, the production of
Brassica mustard crops has fluctuated, rarely improving in farming efficiency. The drastic
increase in global yield of B. napus is largely due to the demand for a stable source of
cooking oil. Furthermore, with the adoption of highly efficient farming techniques, yield
enhancement programs, breeding programs, the integration of high-throughput phenotyping
technology and establishing the underlying genetics, B. napus yields have increased by >450
fold since 1978. Yield stability has been improved with new management strategies targeting
diseases and pests, as well as by understanding the complex interaction of environment,
phenotype and genotype. This review assesses the global yield and yield stability of
agriculturally important oilseed Brassica species and discusses how contemporary farming
and genetic techniques have driven improvements.
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4. CRISPR/Cas9-Mediated Gene Editing of BhFAD2 and BnFAE1

Modifies Fatty Acid Profiles in Brassica napus (CRISPR/cas9%E K 4%
3B} Brassica JHENE T BR4H AL IR M)

4. Fatty acid (FA) composition determines the quality of oil from oilseed crops, and thus
is a major target for genetic improvement. FAD2 (Fatty acid dehydrogenase 2) and FAEL
(fatty acid elongase 1) are critical FA synthetic genes, and have been the focus of genetic
manipulation to alter fatty acid composition in oilseed plants. In this study, to improve the
nutritional quality of rapeseed cultivar CY2 (about 50% oil content; of which 40% erucic
acid), we generated novel knockout plants by CRISPR/Cas9 mediated genome editing of
BnFAD2 and BnFAE1 genes. Two guide RNAs were designed to target one copy of the
BnFAD2 gene and two copies of the BnFAEL gene, respectively. A number of lines with
mutations at three target sites of BnFAD2 and BnFAE1 genes were identified by sequence
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analysis. Three of these lines showed mutations in all three target sites of the BnFAD2 and
BnFAEL genes. Fatty acid composition analysis of seeds revealed that mutations at all three
sites resulted in significantly increased oleic acid (70-80%) content compared with that of
CY2 (20%), greatly reduced erucic acid levels and slightly decreased polyunsaturated fatty
acids content. Our results confirmed that the CRISPR/Cas9 system is an effective tool for
improving this important trait.
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