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1. Shining a light on plant growth and development (B 44K
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1. Current Status and Challenges in Identifying Disease Resistance
Genes in Brassica napus (H Y& & i SE 5 25 8 4 2 Bk 5 3kAR)
4. Brassica napus is an economically important crop across different continents including

temperate and subtropical regions in Europe, Canada, South Asia, China and Australia. Its
widespread cultivation also brings setbacks as it plays host to fungal, oomycete and chytrid


https://www.eurekalert.org/pub_releases/2017-12/uoc--sal120417.php

pathogens that can lead to serious yield loss. For sustainable crop production, identification
of resistance (R) genes in B. napus has become of critical importance. In this review, we
discuss four key pathogens affecting Brassica crops: Clubroot (Plasmodiophora brassicae),
Blackleg (Leptosphaeria maculans and L. biglobosa), Sclerotinia Stem Rot (Sclerotinia
sclerotiorum), and Downy Mildew (Hyaloperonospora parasitica). We first review current
studies covering prevalence of these pathogens on Brassica crops and highlight the R genes
and QTL that have been identified from Brassica species against these pathogens. Insights
into the relationships between the pathogen and its Brassica host, the unique host resistance
mechanisms and how these affect resistance outcomes is also presented. We discuss
challenges in identification and deployment of R genes in B. napus in relation to highly
specific genetic interactions between host subpopulations and pathogen pathotypes and
emphasize the need for common or shared techniques and research materials or tighter
collaboration between researchers to reconcile the inconsistencies in the research outcomes.
Using current genomics tools, we provide examples of how characterization and cloning of R
genes in B. napus can be carried out more effectively. Lastly, we put forward strategies to
breed resistant cultivars through introgressions supported by genomic approaches and suggest
prospects that can be implemented in the future for a better, pathogen-resistant B. napus.
RJR: Frontiers in Plant Science
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2. Chinese root-type mustard provides phylogenomic insights into
the evolution of the multi-use diversified allopolyploid Brassica
juncea (FF EAR BT E0 T % F @ i) 2 BEAL IR 2 AR TT SE R HEAL 3R
7 RGER B FEHI R

féj4-:  Allopolyploid mustard (Brassica juncea L.) is an important part of the U’s triangle
model of Brassica comprising vegetable, oilseed and condiment crops. Vegetable B. juncea
varieties are widely distributed in China and have been cultivated for a long period of
6000-7000 years (Yang et al., 2016). Tremendous phenotypic variation can be observed in
the vegetable varieties of B. juncea, which include leaf-type, stem-type, root-type and
stalk-type varieties according to their edible organs (Qi et al., 2007). Oilseed B. juncea, as
one of three major sources of edible oil in Brassica, is mainly distributed in the Indian
subcontinent and Northwest China (Chen et al., 2013; Yang et al., 2016). It is also used for
canola crops in Canada and Australia (Burton et al., 2004; Woods et al., 1991), and
condiment crops in Europe, China and other regions (Vaughan and Hemingway, 1959).
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3. Cloning and expression analysis of SPL8 homolog from pak choi
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(Brassica rapa subsp. chinensis) (/> A 3€SPL8 [FIVEZE K 1 74 fE 5 3RIA
73 HT)

fiifr: SQUAMOSA PROMOTER-BINDING PROTEIN-LIKE (SPL) transcription factor
genes are functionally diverse; they control a number of fundamental aspects of plant growth
and development, including vegetative phase change, flowering time, branching and leaf
initiation rate. In our previous study, expression profiling showed that Bra033221, a
transcript-derived fragment of an AtSPL8 ortholog, was up-regulated at flower bud
differentiation stage 5. This result suggested that Bra033221 has a function similar to that of
AtSPLS. In the present study, BrcSPL8, an AtSPL8 homolog, was cloned from pak choi
(Brassica rapa subsp. chinensis) based on Bra033221 using reverse transcription-polymerase
chain reaction (RT-PCR). The full-length cDNA was 1117 bp and contained a complete open
reading frame (ORF) of 987 bp; this ORF encoded a predicted protein with 328 amino acid
residues, a calculated molecular mass of 36.55 kDa and an isoelectric point of 8.85. BrcSPL8
was expressed in all analysed apices. Its expression levels before flower differentiation stage
1 were low and almost invariable, and the highest expression was detected in the apex at
flower differentiation stage 5, suggesting that BrcSPL8 has a role during flower development
in pak choi.

3JR: Biotechnology & Biotechnological Equipment
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4. RNA sequencing of Brassica napus reveals cellular redox control
of Sclerotinia infection (5 ¥& 24y 3 FIRNAN FF87~ T B B B
2 i AL 38 SR A2 )

f#j41: Brassica napus is one of the world’s most valuable oilseeds and is under constant
pressure by the necrotrophic fungal pathogen, Sclerotinia sclerotiorum, the causal agent of
white stem rot. Despite our growing understanding of host pathogen interactions at the
molecular level, we have yet to fully understand the biological processes and underlying gene
regulatory networks responsible for determining disease outcomes. Using global RNA
sequencing, we profiled gene activity at the first point of infection on the leaf surface 24
hours after pathogen exposure in susceptible (B. napus cv. Westar) and tolerant (B. napus cv.
Zhongyou 821) plants. We identified a family of ethylene response factors that may
contribute to host tolerance to S. sclerotiorum by activating genes associated with fungal
recognition, subcellular organization, and redox homeostasis. Physiological investigation of
redox homeostasis was further studied by quantifying cellular levels of the glutathione and
ascorbate redox pathway and the cycling enzymes associated with host tolerance to S.
sclerotiorum. Functional characterization of an Arabidopsis redox mutant challenged with the
fungus provides compelling evidence into the role of the ascorbate-glutathione redox hub in
the maintenance and enhancement of plant tolerance against fungal pathogens.

3KPR: Journal of Experimental Botany
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