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1. Precise editing of CLAVATA genes in Brassica napus L. regulates
multilocular silique development (B A ZLHSE A R B RTEE R R

WL )

fHifr: ZEMARAFHEAM—FR VR, REEBED =8 FIEAE R, HH
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1. Divergent N Deficiency-Dependent Senescence and Transcriptome
Response in Developmentally Old and Young Brassica napus
Leaves (A A& & I B H BRI A B ERBUIERZ M FAR
[S2)

4T In the spring oilseed rape (OSR) cultivar ‘Mozart> grown under optimal N supply (NO)
or mild N deficiency (NL) the transcriptome changes associated with progressing age until
early senescence in developmentally old lower canopy leaves (leaf #4) and younger higher
canopy leaves (leaf #8) were investigated. Twelve weeks old NO and NL plants appeared
phenotypically and transcriptomically identical, but thereafter distinct nutrition-dependent
differences in gene expression patterns in lower and upper canopy leaves emerged. In NO
leaves #4 of 14-week-old compared to 13-week-old plants, ~600 genes were up- or
downregulated, whereas in NL leaves #4 ~3000 genes were up- or downregulated. In
contrast, in 15-week-old compared to 13-week-old upper canopy leaves #8 more genes were
up- or downregulated in optimally N-supplied plants (~2000 genes) than in N-depleted plants
(~750 genes). This opposing effect of N depletion on gene regulation was even more
prominent among photosynthesis-related genes (PSGs). Between week 13 and 14 in leaves
#4, 99 of 110 PSGs were downregulated in NL plants, but none in NO plants. In contrast,
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from weeks 13 to 16 in leaves #8 of NL plants only 11 PSGs were downregulated in
comparison to 66 PSGs in NO plants. Different effects of N depletion in lower versus upper
canopy leaves were also apparent in upregulation of autophagy genes and NAC transcription
factors. More than half of the regulated NAC and WRKY transcription factor, autophagy and
protease genes were specifically regulated in NL leaves #4 or NO leaves #8 and thus may
contribute to differences in senescence and nutrient mobilization in these leaves. We suggest
that in N-deficient plants the upper leaves retain their N resources longer than in amply
fertilized plants and remobilize them only after shedding of the lower leaves.
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2. Quantitative Trait Transcripts Mapping Coupled with Expression
Quantitative Trait Loci Mapping Reveal the Molecular Network
Regulating the Apetalous Characteristic in Brassica napus L. (&
PR T T e AL A B AR AL /U A3 7~ A 15 BRI i SE T 1 4R
K191 P 2%)

féj4-: The apetalous trait of rapeseed (Brassica napus, AACC, 2n = 38) is important for
breeding an ideal high-yield rapeseed with superior klendusity to Sclerotinia sclerotiorum.
Currently, the molecular mechanism underlying the apetalous trait of rapeseed is unclear. In
this study, 14 petal regulators genes were chosen as target genes (TGs), and the expression
patterns of the 14 TGs in the AH population, containing 189 recombinant inbred lines
derived from a cross between apetalous “APL01” and normal “Holly,” were analyzed in two
environments using qRT-PCR. Phenotypic data of petalous degree (PDgr) in the AH
population were obtained from the two environments. Both quantitative trait transcript
(QTT)-association mapping and expression QTL (eQTL) analyses of TGs expression levels
were performed to reveal regulatory relationships among TGs and PDgr. QTT mapping for
PDgr determined that PLURIPETALA (PLP) was the major negative QTT associated with
PDgr in both environments, suggesting that PLP negatively regulates the petal development
of line “APL01.” The QTT mapping of PLP expression levels showed that
CHROMATIN-REMODELING PROTEIN 11 (CHR11) was positively associated with PLP
expression, indicating that CHR11 acts as a positive regulator of PLP expression. Similarly,
QTT mapping for the remaining TGs identified 38 QTTs, associated with 13 TGs, and 31
QTTs, associated with 10 TGs, respectively, in the first and second environments.
Additionally, eQTL analyses of TG expression levels showed that 12 and 11 unconditional
eQTLs were detected in the first and second environment, respectively. Based on the QTTs
and unconditional eQTLs detected, we presented a hypothetical molecular regulatory network
in which 14 petal regulators potentially regulated the apetalous trait in “APL01” through the
CHR11-PLP pathway. PLP acts directly as the terminal signal integrator negatively
regulating petal development in the CHR11-PLP pathway. These findings will aid in the
understanding the molecular mechanism underlying the apetalous trait of rapeseed.
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3. Morphological and genetic analysis of a cleistogamous mutant in
rapeseed (Brassica napus L.) GHSEFTEZRE REBEKIEAFRIE S
)

HA: Cleistogamy, the trait of non-opening flowers, is considered to be beneficial as it
reduces the threat of genetic contamination and gene flow from genetically modified varieties
into other crops or native species. A cleistogamous mutant Zhong9-Clg obtained in the
rapeseed cultivar Zhongshuang 9 population (Brassica napus L.) treated by
ethylmethanesulfonate were investigated. Mutation had pronounced effect on petal and sepal
epidermal cells resulting in the inhibition or delay of petal development, forming folded
petals which ultimately resulted in cleistogamous flowers. Genetic investigation revealed that
this trait was monogenic and the allele for cleistogamy was dominant. Most of the eight
agronomic traits tested, including seed yield per plant, were not significantly different
between the mutant and wild type plants. Fertility of the cleistogamous mutant Zhong9-Clg
was not significantly affected by mutation. Our research findings will lay the foundation for
the development of the cleistogamous varieties that could be used in controlling the gene
flow in rapeseed in combination with other means of containment strategies.
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4. Diversity of Sicilian broccoli (Brassica oleracea var. italica) and
cauliflower (Brassica oleracea var. botrytis) landraces and their
distinctive bio-morphological, antioxidant, and genetic traits (Fi=1E

MAERRSEH T WA i 2 FEPE R MR AEVITERS . SRR 1K)

% /: During the domestication process of broccoli and cauliflower, a number of
evolutionary pathways have been traced that established the modern cultivars of both crops.
Over the time, the high level of similarity between the two crops generated confusion about
the classification of the landraces and of the related types and forms. With the aim to offer
new parameters to delineate discriminant traits between the two crops, we characterized a set
of broccoli and cauliflower landraces and F1 hybrids, traditionally grown in Sicily, an
important evolution center for both crops, on the basis of biochemical and biomorphological
parameters. In addition, to confirm the genetic diversity, microsatellite analysis was
performed using 5 SSR primers. A large diversity was detected on glucosinolate, anthocyanin,
carotenoids, total polyphenols, and ascorbic acid content, which could be used as
phytochemical descriptors for their traceability. Moreover results highlighted a wide
variability expressed by the landraces in terms of biomorphological and genetic traits.
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Microsatellite analysis allowed to classify the genotypes of the experiment into five groups.
All Sicilian landraces resulted clustered into distinct groups, while a relatively high confusion
was detected for what regards commercial F1 hybrids of both crops.
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