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1. The origin of flower-making genes (H &8 =R AL ZH)
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1 . Cytogenetics and germplasm enrichment in Brassica
allopolyploids in China(FEZE BEYMRELZEAEASFEER4M
WAL AR R IR)

4. This paper reviews research advances in cytogenetics and germplasm innovation in
Brassica allopolyploids, particularly oilseed rape (Brassica napus), in China. Three naturally
evolved Brassica allotetraploid species are cytologically stable but tend to preferentially lose
several chromosomes from one subgenome when induced by alien chromosome elimination.
A-subgenome is extracted from B. napus, and the ancestral Brassica rapa was restituted after
the total loss of C-subgenome chromosomes. Genome-wide genetic and epigenetic alterations
were observed in both natural and synthetic Brassica allotetraploids. B. napus was subjected
to extensive interspecific hybridization with landraces of B. rapa and Brassica juncea, which
exhibit abundant phenotype variations, to widen the genetic diversity in breeding and select
numerous elite germplasm resources and cultivars; these cultivars include the representative
Zhongyou 821, which also parented numerous other varieties. Novel B. napus genotypes
were obtained using Brassica trigenomic hybrids and allohexaploids (2n=54, AABBCC) by
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combining subgenomes from extant allotetraploids and diploids as bridge. Alien additions,
substitutions, and translocations of the B. napus genome were developed by
intergeneric/intertribal sexual and somatic hybridizations with several crucifers. Furthermore,
mitochondrial DNA recombination promoted the production of novel cytoplasmic male
sterile lines.
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2. TDZ-induced plant regeneration in Brassica oleracea L. var.
botrytis: effect of antioxidative enzyme activity and genetic stability

in regenerated plantlets (TDZ#5-3 K H BB W SAER A : PLEIER
Ve P ERT S M A AR AR AR BB AR R B 1)

fj4: The effects of various combinations of plant growth regulators on regeneration
potential from seedling-derived leaf tissues of Brassica oleracea L. var. botrytis were
evaluated. Callus was induced from 2-wk-old leaf explants. The explants were incubated on
Gamborg’s (MSB5) medium. The maximum frequency of callus induction (85.56%) was
recorded on MSB5 medium supplemented with 9.1 uM thidiazuron (TDZ) and 0.5 uM
a-naphthaleneacetic acid (NAA). Optimum shoot induction (54.44%) was obtained on MSB5
medium supplemented with 4.5 uM TDZ and 0.5 uM NAA. The maximum number of shoots
per explant (5.33) was recorded on MSB5 medium with 4.5 uM TDZ and 0.5 uM NAA,
whereas the maximum shoot length (4.86 cm) was recorded for shoots cultured on MSB5
medium supplemented with 4.5 uM TDZ and 5.7 uM gibberellic acid (GA3). However,
optimum root induction (71.11%) occurred on half-strength Murashige and Skoog basal
medium supplemented with 4.9 uM indole-3 butyric acid (IBA). Studies on the antioxidant
activity of superoxide dismutase, ascorbate peroxidase, and peroxidase in seedlings, callus,
regenerated shoots, and regenerated plantlets cultured on 4.5 uM TDZ and 0.5 uM NAA
medium revealed the roles of these key antioxidative enzymes in callus induction and
regeneration. The genetic stability of the regenerated plantlets was assessed using inter
simple sequence repeat primers. The monomorphic amplification products confirmed
true-to-type in vitro regenerated plants. This in vitro regeneration method can be useful in the
large-scale production of genetically uniform plants, for genetic transformation, and
conservation of elite germplasm of plant species.
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3. BnDGAT1s Function Similarly in Oil Deposition and Are
Expressed with Uniform Patterns in Tissues of Brassica

napus (BnDGAT1s T R R HEAA7E T AR VTR i HAE H I R SEH A
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fij4r: As an allotetraploid oilcrop, Brassica napus contains four duplicated AcylCoA:
diacylglycerol acyltransferase 1 (DGAT1) genes, which catalyze one of the ratelimiting steps
in triacylglycerol (TAG) biosynthesis in plants. While all four BnDGAT1s have been
expressed functionally in yeast, their expression patterns in different germplasms and tissues
and also consequent contribution to seed oil accumulation in planta remain to be elucidated.
In this study, the coding regions of the four BnDGAT1s were expressed in an Arabidopsis
dgatl mutant. All four BnhDGAT1s showed similar effects on oil content and fatty acid
composition, a result which is different from that observed in previous studies of their
expression in yeast. Expression patterns of BhnDGAT1s were analyzed in developing seeds of
34 B. napus inbred lines and in different tissues of 14 lines. Different expression patterns
were observed for the four BhnDGAT1s, which suggests that they express independently or
randomly in different germplasm sources. Higher expression of BnDGAT1s was correlated
with higher seed oil content lines. Tissue-specific analyses showed that the BhDGAT1s were
expressed in a uniform pattern in different tissues. Our results suggest that it is important to
maintain expression of the four BnDGAT 1s for maximum return on oil content.
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4. 'Ogura’-based "CMS' lines with different nuclear backgrounds of
cabbage revealed substantial diversity at morphological and

molecular levels (BF AN A4 %S 5 H A Ogura AEMPIA E R7E
M SFKFLERIHE E XS

4. A comprehensive study on characterization and genetic diversity analysis was carried
out in 16 ‘Ogura’-based ‘CMS’ lines of cabbage using 14 agro-morphological traits and 29
SSR markers. Agro-morphological characterization depicted considerable variations for
diferent horticultural traits studied. The genotype, ZHA-2, performed better for most of the
economically important quantitative traits. Further, gross head weight (0.76), head length
(0.60) and head width (0.83) revealed signifcant positive correlation with net head weight.
Dendrogram based on 10 quantitative traits exhibited considerable diversity among diferent
CMS lines and principle component analysis (PCA) indicated that net and gross head weight,
and head length and width are the main components of divergence between 16 CMS lines of
cabbage. In molecular study, a total of 58 alleles were amplifed by 29 SSR primers,
averaging to 2.0 alleles in each locus. High mean values of Shannon’s Information index
(0.62), expected (0.45) and observed (0.32) heterozygosity and polymorphic information
content (0.35) depicted substantial polymorphism. Dendrogram based on Jaccard’s similarity
coefcient constructed two major groups and eight sub-groups, which revealed substantial
diversity among diferent CMS lines. In overall, based on agro-morphological and molecular
studies genotype RRMA, ZHA-2 and RCA were found most divergent. Hence, they have
immense potential in future breeding programs for the high-yielding hybrid development in


http://agri.ckcest.cn/ass/77bbd368-3356-46ac-89bb-f50c9c0ffffb.pdf

cabbage.
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