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Abstract: The crucifer Orychophragmus violaceus (L.) O. E. Schulz (syn. Moricandia sonchifoli (Bunge)
Hook. f.) is an ornamental plant native to China and serves as the germplasm resource in the genetic
improvement of the Brassica L. crops. In this paper, the research progress and status of its cytogenetics,
cytological behavior of its intergeneric hybrids with the Brassica L. crops, the chromosomal localization of some
traits, and the discovery of the dihydroxylated fatty acids are summarized. O. violaceus (L.) O. E. Schulz (2n=
24) has the large genome size of about 1.3 Gb and the long chromosomes with the homogenous staining. The
meiotic pairing patterns of O. violaceus (L.) O. E. Schulz and its haploid reveal the polyploidy nature of its
genome. The latest results from the genome sequencing revealed that the ancestral diploid of this species should
likely have the tPCK karyotype with x=7, and experienced one specific tetraploidization event occurring at 600-
800 million years ago, which gave rise to the extant genome of n=12 by chromosomal rearrangements and the
inactivation of centromeres. With O. violaceus (L.) O. E. Schulz as the male parent, the intergeneric hybrids
with six cultivated Brassica L. species give the cytogenetical behaviors specific to each Brassica L. parent,
which are likely associated with the genome structures and inherent cytological patterns of two parents. The

chromosomes from O. violaceus (L.) O. E. Schulz are clarified easily from those of Brassica L. species in these
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hybrids, as they are of larger size and more deeply stained. The traits of the serrated leaves, the basal clustering

stems, purple petals and dihydroxylated fatty acids are localized on different chromosomes via the development

of the Brassica napus L.- O. violaceus (L.) O. E. Schulz additional lines. The dihydroxy fatty acids with high

content are discovered in its seed oil and present the better lubricant effect than the castor oil. O. violaceus (L.)

0. E. Schulz has also potential medicinal value. Finally, the future research area and utilization for Orychophragmus

Bunge species are discussed.
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A1-A2: The chromosomes of O. violaceus (L.) O. E. Schulz after GISH with its genomic DNA as the probe °’. A1: The chromosomes after stained
by DAPI (4, 6-diamidino-2-phenylindole ) (2n=24). A2 : The homogenous distribution of the red signal from Cy3 along the whole chromosomes.
Bar:5 um. B1-B2: Double FISH of 5S and 45S rDNA gene loci on the mitotic chromosomes of O. violaceus (L.) O. E. Schulz 1 B1; Merged
image with 8 45S rDNA loci (red) and 22 5S rDNA loci (green). B2: The chromosomes stained by DAPL. Bar: 10 pm
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Fig.1 The somatic chromosomes and rDNA loci in O. violaceus (L.) O. E. Schulz
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A1-A2: One hybrid cell with the sum of the chromosomes from both parents, B. napus L and O. violaceus (L.) O. E. Schulz (2n=24+38=62,
AACCOO)" Al: DAPI image with some larger and more deeply stained chromosomes. A2: The merged image showing 24 labeled chromosomes

by the O. violaceus (L.) O. E. Schulz probe (red), which correspond to the larger and more deeply stained ones in A. B1-B2: One prometaphase

cell of the hybrid. B1: DAPI image. B2: The labelled chromosomes from O. violaceus (L.) O. E. Schulz are much longer than those from B. napus
L, and six satellited ones are identifiable (arrows). C1-C2: One prometaphase cell of the BC, plant (AACCO). C1: DAPI image. C2: The 12

labelled chromosomes from O. violaceus (L.) O. E. Schulz are obviously much longer than those from B. napus L, and the satellites on three

chromosomes ones are clear (arrows). D1-D2: One metaphase cell of the disomic additional line (2n=40). D1: DAPI image, arrows indicate the

two larger and satellited chromosomes from O. violaceus (L.) O. E. Schulz. D2: The rDNA loci (red) are detected on many chromosomes from

B. napus L ,but no satellites are formed. The two chromosomes from O. violaceus (L.) O. E. Schulz are labelled green by GISH. Bar:5 pm
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Fig.2 The chromosomal characteristics and nucleolar dominance of O. violaceus (L.) O. E. Schulz in its intergeneric

somatic hybrids and progenies
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A-C: Meiotic pairings of O. violaceus (L.) O. E. Schulz!". A: 12 bivalents; B: 8 bivalents, 2 quadrivalents(arrows) ; C: 8 bivalents, 1 octavalent

(arrow). D-F: Meiotic pairings of the haploid"'*). D: 12 univalents; E: 6 bivalents; F: 3 univalents, 3 bivalents, 1 trivalent(arrow). Bar:5 pm
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Fig.3 Meiotic pairings of O. violaceus (L.) O. E. Schulz and its haploid
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A: One pollen mother cell (PMC) at anaphase I in the hybrids between B. rapa L. and O. violaceus (L.) O. E. Schulz, with some larger and darker
chromosomes (arrows) %) B-D: PMCs in the hybrids between B. juncea (L.) Czern. and O. violaceus (L.) O. E. Schulz'"). B: Metaphase I,
some larger and darker chromosomes being lagged or not. C: Metaphase I-anaphase I, the two chromosomes of some larger bivalents still
associated, but those of the smaller bivalents are separated. D: Anaphase I, the chromosomes in two polar groups present the differences in size and
staining, and some larger and darker chromosomes are lagged
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Fig.4 Cytology of the intergeneric hybrids between B. rapa L., B. juncea (L.) Czern. and O. violaceus (L.) O. E. Schulz
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A: Ten bivalents in B. rapa L. ">, Differential condensation and staining appear on each bivalent, and the heterochromatic pericentric regions are
heavily stained. B: Nine bivalents in B. oleracea L. **'. The chromosomes are generally homogenously stained. C: Eight bivalents in B. nigra (L.)
W. D. J. Koch */_ Differential condensation and staining appear on each bivalent, and the heavily stained regions are dominant. Bar:5 pm
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Fig.5 Diakinesis chromosomes in three Brassica L. diploids
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A: Flowers and the color of O. violaceus (L.) O. E. Schulz, B. napus

L. and their somatic hybrids "'%. The left flower is the yellow flower of
B. napus L. [10] The right one is the purple flower of O. violaceus (L.)
O. E. Schulz. The middle three are the flowers of the hybrids with
different extents of the red color. B: The flower of the disomics with
slightly red color. C-D: The slightly red flower and anthers of
transgenic B. napus L. plant with the OvPAP2 gene *' . Bar:1 cm
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Fig.6 Purple flower color of O. violaceus (L.) O. E.
Schulz, and its inheritance
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