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T FRLMR
1. An ldentification System Targeting the SRK Gene for Selecting
S-Haplotypes and Self-Compatible Lines in Cabbage (PASRKZE R Jy#E
Wi HE S- BERMBERTRANEE RS

fj4): Cabbage (Brassica oleracea L. var. capitata) self-incompatibility is important for
heterosis. However, the seed production of elite hybrid cannot be facilitated by honey bees
due to the cross-incompatibility of the two parents. In this study, the self-compatibility of 58
winter cabbage inbred lines was identified by open-flower self-pollination (OS) and
molecular techniques. Based on the NCBI database, a new class | S-haplotype-specific
marker, PKC6F/PKC6R, was developed. Verification analyses revealed 9 different
S-haplotypes in the 58 cabbage inbred lines; of these lines, 46 and 12 belonged to class I (S6,
S7, S12, S14, S33, S45, S51, S68) and class Il (S15) S-haplotypes, respectively. The
coincidence rate between the self-compatibility index and S-haplotype was 91%. This study
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developed a Tri-Primer-PCR amplification method to rapidly select plants with specific
S-haplotypes in biased segregated S-locus populations. Furthermore, it established an
S-haplotype identification system based on these nine S-haplotypes. To overcome parental
cross-incompatibility (18-503 and 18-512), an inbred line (18-2169) with the S15 haplotype
was selected from the sister lines of self-incompatible 18-512 (S68, class | S-haplotype). The
inbred line (18-2169) showed self-compatibility and cross-compatibility with 18-503. This
study provides guidance for self-compatibility breeding in cabbage and predicts parental
cross-incompatibility in elite combinations.

KIK: Plants

RATHR:2022-05-21
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2. Phenotypic plasticity and nutritional quality of three kale cultivars
(Brassica oleracea L. var. acephala) under field, greenhouse, and
growth chamber environments (FEH 6], &% MAKEIHE T K=
PREERM (HEBRE A Acephala) FIRE W ENE R
J)

féj41-: Comparative analysis of the physiological and biochemical characteristics of three kale
cultivars (‘Toscano’, ‘Redbor’, and ‘Winterbor’) in different agricultural systems was
performed. High biomass yield was observed in the plants grown in the field and greenhouse
systems likely due to the higher light intensity (sunlight) and lower planting density during
growth. The highest relative growth rate was observed in the field for ‘Redbor’ (104 mg g™
d™) and ‘Winterbor’ kale (115 mg g™ d™), while the highest growth rate for ‘Toscano’ kale
was found in the greenhouse system (109 mg g d™). For all three cultivars, the smallest
growth rate (72 - 78 mg g™ d™) and leaves with the highest specific-leaf area (295 - 378 cm?
g™) were observed in the growth chamber environment. However, the highest concentration
of phytochemicals (lutein, violaxanthin, chlorophyll a, and chlorophyll b) was detected in
kale leaves from the growth chamber. The macular pigment, zeaxanthin, was detected in leaf
samples harvested from the field and greenhouse grown kale primarily during high light
conditions (PPFD > 1000 pmol m™ s™). Based on interaction study, cultivar type (genotype),
growth stage at harvest, and farming system were identified as primary factors that determine
nutritional quality in kale.

KJK: Environmental and Experimental Botany

AR B : 2022-04-29
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3. Genome-Wide Identification and Functional Analysis of the
Calcineurin B-like Protein and Calcineurin B-like
Protein-Interacting Protein Kinase Gene Families in Chinese

Cabbage (Brassica rapa ssp. pekinensis) (K 5345 R B R EFBA: & H
BEEHEN RELNEIAMIRRS RS http: //agri. ckcest. cn/
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i In plants, calcineurin B-like proteins (CBL) are a unique set of calcium sensors that
decode calcium signals by activating a plant-specific protein kinase family called
CBL-interacting protein kinases (CIPKs). The CBL-CIPK family and its interacting
complexes regulate plant responses to various environmental stimuli. Chinese cabbage
(Brassica rapa ssp. pekinensis) is an important vegetable crop in Asia; however, there are no
reports on the role of the CBLs-CIPKSs’ signaling system in response to abiotic stress during
cabbage growth. In this study, 18 CBL genes and 47 CIPK genes were identified from the
Chinese cabbage genome. Expansion of the gene families was mainly due to tandem repeats
and segmental duplication. An analysis of gene expression patterns showed that different
duplicate genes exhibited different expression patterns in response to treatment with Mg®*, K*,
and low temperature. In addition, differences in the structural domain sequences of
NAF/FISL and interaction profiles in yeast two-hybrid assays suggested a functional
divergence of the duplicate genes during the long-term evolution of Chinese cabbage, a result
further validated by potassium deficiency treatment using trans-BraCIPK23.1/23.2/23.3
Arabidopsis thaliana. Our results provide a basis for studies related to the functional
divergence of duplicate genes and in-depth studies of BraCBL-BraCIPK functions in Chinese
cabbage.

KF: Genes

AT H#A:2022-04-28
AR
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4. Inheritance and Genetic Mapping of Late-Bolting to Early-Bolting
Gene, BrEb-1, in Chinese Cabbage (Brassica rapa L.) CK B3¢ H1E
SR AhE I BrEb-1 /85 &gt L 2 hr)

f#j41: Chinese cabbage (Brassica rapa L.) is one of the most important and highly nutritious
vegetables in China belonging to the Brassicaceae family. Flowering or bolting is one of the
most critical developmental stages in flowering plants. For the spring-sown Chinese cabbage,
late-bolting is desirable over early-bolting according to consumer preferences. We
determined the inheritance pattern of the late-bolting trait using F; and F, generated from a
cross between ‘SY2004° (late-bolting) and ‘CX14-1 (early-bolting). The genetic analysis
revealed that the late-bolting to early-bolting trait was controlled by an incomplete dominant
gene that we named BrLb-1. Furthermore, we performed bulked segregant analysis (BSA)
via whole genome re-sequencing and the results showed that this gene was harbored on the
chromosome AQ7 at the intersections of 20,070,000 to 25,290,000 bp and 20,330,000 to
25,220,000, an interval distance of 4.89 Mb. In this candidate interval, totals of 2321 and
1526 SNPs with non-synonymous mutations, and 229 and 131 InDels with frameshift
mutations, were found between the parents and the bulked pools, respectively. Furthermore,
we identified three putative candidate genes for the late-bolting trait, including
BraA07g029500, BraA079029530 and BraA079030360, which code for the AGAMOUS-like
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MADS-box protein AGL12, a pentatricopeptide repeat-containing protein and NAC
transcription factor 29, respectively; however, further functional analysis is required. These
genetic variants could be utilized for the further development of molecular markers for
marker-assisted breeding in Chinese cabbage.

S¥E: Agronomy

RATHR:2022-04-27
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5. Combined metabolome and transcriptome analysis reveal the
mechanism of selenate influence on the growth and quality of
cabbage (Brassica oleracea var. capitata L.) GEIT/CHH M FAH
I, AR H A (H W) A=A i 51 IR M L)

A Selenium is an essential trace element for human and animal health, and an appropriate
amount of Se can promote the growth and development of plants. Cabbage is a popular
cruciferous vegetable with a good ability to accumulate Se, and Se-enriched cabbage can be
used as an important Se source for humans. However, the effects of Se-enriched cultivation
and the Se accumulation mechanism in cabbage are still unclear. In this study, the effects of
different concentrations (0, 0.1, 0.2, 0.4, 0.8, and 1.6 mmol/L) of selenate on cabbage growth
and quality were explored. A low concentration of selenate (0.1 mmol/L) promoted growth
and nutritional quality. The contents of total Se, S, selenocystine, and selenomethionine
significantly increased following selenate application. Important secondary metabolites,
namely glucosinolates, phenolic acids, and flavonoids, participate in the response to selenate
in cabbage. Comparative transcriptome and metabolomics analysis revealed that SULTR2.2,
SULTR3.1, APS, APK2, HMT, MMT, and NTR2 played important roles in Se absorption
and conversion. Additionally, the SUR1, UGT74B1, and ST5b genes and cytochrome P450
family genes CYP83Al, CYP79A2, and CYP79F1 may be the crucial genes in the
glucosinolates biosynthesis and regulation pathway. The PAL, 4CL, CAD, CHS3, FLS, and
CYPT73A5 genes were involved in flavonoid and phenolic acid accumulation under selenate
treatment. These results reveal the internal relationships in the regulatory network of Se
metabolism and secondary metabolite biosynthesis in cabbage and help further the
understanding of the physiological and molecular mechanism of how Se biofortification
affects cabbage quality, thereby providing genetic resources and a technical basis for the
breeding and cultivation of Se-enriched cabbage with excellent nutritional quality.

SE¥E: Food Research International

RATHHI: 2022-03-15
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