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1. Development of glucoraphanin-rich broccoli (Brassica oleracea
var. italica) by CRISPR/Cas9-mediated DNA-free BoIMYB28
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4. Broccoli, a Brassica crop, is an important vegetative crop because of its nutritional
components and beneficial phytochemicals. Glucoraphanin (GR), a major glucosinolate (GSL)
in broccoli, is converted by hydrolyzation of the endogenous enzyme, myrosinase, into
sulforaphane (SR), which protects the body against a variety of chronic diseases. Despite
their economic importance, biotechnological approaches for increasing GR content in
Brassica species are still limited. The main objective of this study was to develop a GR-rich
broccoli cultivar using the CRISPR/Cas9-mediated DNA-free genome-editing technique. It is
considered that MYB28 is one of the key genes involved in the accumulation of GSL levels
in broccoli. Furthermore, with increased GSL levels by introgression of MYB28 from wild
species, B. villosa showed a 9 bp deletion in exon 3, leading to one amino acid substitution
and the deletion of three amino acids. Therefore, we considered the 9 bp deletion to be the
most significant change in GR-rich broccoli and conducted Cas9 protein and single-guide
RNA transfection into broccoli protoplasts for editing the flanking sequence of the 9 bp
deleted MYB28 gene. Finally, increased GR content was observed in broccoli regenerated
from protoplasts with specifically edited MYB28.
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2. Is partial desynapsis in cauliflower (Brassica oleracea L. var.
botrytis) pollen mother cells linked to aneuploidy in the crop? (ZE4§
3£ (Brassica oleracea L.var.botrytis) fe¥SRAMEIER =R
fik STEVI ISR RS AF R ? )

4. Trisomic cauliflower plants (Brassica oleracea L. var. botrytis) display abnormal curd
phenotypes that seriously decrease commercial value of the crop. Despite extensive breeding
efforts, selection of genotypes producing euploid gametes remains unsuccessful due to
unknown genetic and environmental factors. To reveal an eventual role of an-euploid
gametes, we analyzed chromosome pairing, chiasma formation and chromosome segregation
in pollen mother cells of selected cauliflower genotypes. To this end we compared three
genotypes exhibiting Low with < 5%, Moderate with 5-10% and High with > 10% aberrant
offspring, respectively. Although chromosome pairing at pachytene was regular, cells at
diakinesis and metaphase | showed variable numbers of univalents, suggesting partial
desynapsis. Cells at anaphase I-telophase Il exhibit various degrees of unbalanced
chromosome numbers, that may explain the aneuploid offspring. Immunofluorescence probed
with an MLH1 antibody demonstrated fluorescent foci in all genotypes, but their lower
numbers do not correspond to the number of putative chiasmata. Interchromosomal
connections between chromosomes and bivalents are common at diakinesis and metaphase I,
and they contain centromeric and 45S rDNA tandem repeats, but such chromatin connections
seem not to affect proper disjoin of the half bivalents at anaphase 1. Moreover, male meiosis
in the Arabidopsis APETALA1/CAULIFLOWER double mutant with the typical cauliflower
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phenotype does show interchromosomal connections, but there are no indications for partial
desynapsis. The causality of the curd development on the desynapsis in cauliflower is still a
matter of debate.

Sk¥E: Euphytica

KA HP:2022-04-19

983

http://agri. ckcest. cn/filel/M00/03/55/Csgk0Yhdr-mAcf42ABKik5dzfuo650. pdf

> FEkEH
1. mMEGFATEARBNHIZHHF B K7 vE R AT R A
s AR ATF T — Fhizm S 2 A8 A B 2 At 37 o 5T 114 7925 B FEAE B i oS0 R A B 5
AW FH B i B AR A, I G A S HOR B R AT BT M o T M
W A B A A R 2 T R T 2 R A8 e AN [ AR B IS A% 1 S5t (BRI 28 JE AR) R ALK
fiE HEA 8% SR AR WA AT A APEAL . RIS, S5EFahhE S — M E ZE DR
HorKA%E bR, WL TR TIRE A 73 & B ARENE AR R R R R IE, fRTI &2 AL
A PR ThRELH 2 A& O 7 AL o [RISE, ) 7 0 PR 53 300 458 B A 1 R B AN
TR S 2R AL B AT o AR BIFR AL T —Fh ) 2 i 5 b o S B # A B T v,
A o184 5L R AT i B i ik B UM o B YR B LA
KIR: 16
RAG I :2021-09-24
E9'8:: 3}
http://agri. ckcest. cn/filel/M00/03/55/Csgk0YhdsZKAN j—7TACVGoZJIUMw199. PDF

2. JKFEZ0sHsp40 K HAEH| & A IRV Mha siiEHEREY F
I &

i AR B T3R8 TRE RO, BAARE & — Rk T /K Rt i 3 8 & LA v
AR AT IR o« AR B AFE T —Fh -1 2% B R Al it 5 38 R i
VI K FEFE K 0sHspd0, HAZERFFHIUISEQ 1D NO. 1, FFdk— A TFE-& G % Mm%
BRI 2 A BRIN 4 B DNAS T B a7, HgmB & LR 74 nSEQ 1D
NO. 217, LA iZoK ARG 2L K 0sHsp4O7E il 2 HAT RAE M e i th 5 36 R (3%
A% K BH0sHsp4 03 R 7E M VBt i I AP R T A B B VER, R AT A% B ik 2
K S RIE B T8 5 RSN E R REFAR Y E ., IRt
VI ) B

b3 P [)

KATEEH:2021-01-22

SR

http://agri. ckcest. cn/filel/M00/10/27/Csgk0GQG MyAWEMJABcdOeHZV1U363. PDF

EXHEN RERLVEWHRRS RS http: //agri. ckcest. cn/



http://agri.ckcest.cn/file1/M00/03/55/Csgk0Yhdr-mAcf42ABKik5dzfuo650.pdf
http://agri.ckcest.cn/file1/M00/03/55/Csgk0YhdsZKANj-7ACVGoZJIUMw199.PDF
http://agri.ckcest.cn/file1/M00/10/27/Csgk0GQG_MyAWEMJABcdOeHZV1U363.PDF

