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1. Spatio-temporal expression dynamics differ between flowering
time gene homologues in the allopolyploid Brassica napus (FJR % 1%

A H W2 i S B B I B R Th e 446)
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BRI S RIS, &5 RERIFIERE A b T HAR R R A O e e R R A R R
Ko WMRMELKKT (HEYRE) (the plant journal) .
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1. First evidence of the occurrence of Turnip mosaic virus in Ukraine
and molecular characterization of its isolate (3 7 2 X BN FEEE
HREE, HADRES YWD TRERAT 247)

4. A total of 54 samples of Brassicaceae crops showing symptoms of mosaic, mottling,
vein banding and/or leaf deformation were collected in Kyiv region (northern central part of
Ukraine) in 2014-2015. A half of collected samples was found to be infected with Turnip
mosaic virus (TuMV), and TuMV was detected in samples from Brassica oleracea var.
capitata (cabbage), Raphanus sativus, Brassica juncea, Raphanus sp., Sinapis alba, Camelina
sativa and Bunias orientalis (weed). The full-length sequence of the genomic RNA of a
Ukrainian isolate (UKR9), which was isolated from cabbage, was determined.
Recombination analysis of UKR9 isolate showed that this isolate was an interlineage
recombinant of world-Brassica and Asian-Brassica/Raphanus phylogenetic groups. This
study shows for the first time the occurrence of TUMV in Ukraine.

SE¥E: Journal of Phytopathology
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2. Genome-wide identification and expression analysis of chitinase
gene family in Brassica rapa reveals its role in clubroot resistance (G

WX 7EHFILT REERFERETEERFNAERNRED T, RIAJL
T B RS (R PR TLIE)

/. Chitinases, a category of pathogenesis-related proteins, are responsible for catalyzing
the hydrolysis of chitin into the N-acetyl-D-glucosamine. Therefore, chitinases are believed
to function as a guardian against chitincontaining pathogens. Here, we examined the role of
the Brassica rapa chitinase family genes in clubroot disease. A total of 33 chitinase genes
were identified and grouped into five classes based on their conserved domain. They were
distributed unevenly across eight chromosomes in B. rapa, and 31 of them contained few
introns (=<2). In addition, the expression of these genes was organ-specific, and 14 genes
were expressed differentially in response to Plasmodiophora brassicae challenge of
clubroot-susceptible (CS NIL) and resistant (CR NIL) lines. Furthermore, reduced pathogen
DNA content and clubroot symptoms were observed in the CS NILs after their treatment with
chitin oligosaccharides 24 h prior to inoculation with P. brassicae. The findings indicate that
chitinases play a crucial role in pathogen resistance of the host plants. The results offer an
insight into the role of chitinase in B. rapa-P. brassicae interaction.

KY&: Plant Science
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3. Infection cycle of Alternaria brassicicola on Brassica oleracea
leaves under growth room conditions R E %4 T PR FHEH A LK
H R #R AR REA)

/. Development of the necrotrophic fungus Alternaria brassicicola was evaluated during
infection of three cabbage varieties: Brassica oleracea var. capitata f. alba ‘Stone Head’
(white cabbage), B. oleracea var. capitata f. rubra ‘Langedijker Dauer’ (red cabbage) and B.
oleracea var. capitata f. sabauda ‘Langedijker Dauerwirsing’ (Savoy cabbage). Following
inoculation of cabbage leaves, conidial germination, germ tube growth, and appressorium
formation were analysed during the first 24 h of infection. Differences in the dynamics of
fungal development on leaves were observed, e.g. approximately 40% of conidia germinated
on Savoy cabbage leaves at 4 h post-inoculation (hpi) while only 20% germinated on red and
white cabbage leaves. Leaf penetration on the three cabbage varieties mainly occurred
through appressoria, rarely through stomata. Formation of infection cushions was found
exclusively on red cabbage. Appressoria were first observed on red cabbage leaves at 6 hpi,
and on white and Savoy cabbage leaves at 8 hpi. Conidiogenesis occurred directly from
mature conidia at an early stage of fungal development (10 hpi), but later (48 hpi) it occurred
through conidiophores. Disease progress and changes in the morphology of leaf surfaces
were also observed. At the final 120 hpi measurement point, necroses on all investigated
varieties were approximately the same size. Based on detailed light and electron microscopic
analyses, an outline of the A. brassicicola infection cycle on B. oleracea leaves under growth
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room conditions has been proposed. According to the authors’ knowledge, this report
represents the most detailed up-to-date description of infection of B. oleracea varieties by A.
brassicicola.

K¥E: Plant Pathology
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4. Comprehensive analyses of the BES1 gene family in Brassica
napus and examination of their evolutionary pattern in

representative species (H 1524 i SEBES 1 3 N SR R 4% & 43 A S ARSR P
WA )

%4 : Background: The BES1 gene family, an important class of plant-specific transcription
factors, play key roles in the BR signal pathway in plants, regulating various development
processes. Until now, there has been no comprehensive analysis of the BES1 gene family in
Brassica napus, and a cross-genome exploration of their origin, copy number changes, and
functional innovation in plants was also not available.

Results: We identified 28 BES1 genes in B. napus from its two subgenomes (AA and CC).
We found that 71.43% of them were duplicated in the tetraploidization, and their gene
expression showed a prominent subgenome bias in the roots. Additionally, we identified 104
BES1 genes in another 18 representative angiosperms and performed a comparative analysis
with B. napus, including evolutionary trajectory, gene duplication, positive selection, and
expression pattern. Exploiting the available genome datasets, we performed a large-scale
analysis across plants and algae suggested that the BES1 gene family could have originated
from group F, expanding to form other groups (A to E) by duplicating or alternatively
deleting some domains. We detected an additional domain containing M4 to M8 in
exclusively groups F1 and F2. We found evidence that whole-genome duplication (WGD)
contributed the most to the expansion of this gene family among examined dicots, while
dispersed duplication contributed the most to expansion in certain monocots. Moreover, we
inferred that positive selection might have occurred on major phylogenetic nodes during the
evolution of plants.

Conclusions: Grossly, a cross-genome comparative analysis of the BES1 genes in B. napus
and other species sheds light on understanding its copy number expansion, natural selection,
and functional innovation.

¥E: BMC Genomics
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