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1. Speed breeding technique sows seeds of new green revolution (&
KA & B REE T HAR)
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1. Validation of an updated Associative Transcriptomics platform

for the polyploid crop species Brassica napus by dissection of the
genetic architecture of erucic acid and tocopherol isoform variation

in seeds GEIAEMTF T KU IR AL B By R AR KB A2 S 1R 7ok
BAEZ B AEEYIMSE ) — N E R R AF T 5)

f%i4T: An updated platform was developed to underpin association genetics studies in the
polyploid crop species Brassica napus (oilseed rape). Based on 1.92X10% bases of leaf
MRNAseq data, functional genotypes, comprising 355 536 single-nucleotide polymorphism
markers and transcript abundance were scored across a genetic diversity panel of 383
accessions using a transcriptome reference comprising 116 098 ordered coding DNA
sequence (CDS) gene models. The use of the platform for Associative Transcriptomics was
first tested by analysing the genetic architecture of variation in seed erucic acid content, as
high-erucic rapeseed oil is highly valued for a variety of applications in industry. Known loci
were identified, along with a previously undetected minor-effect locus. The platform was
then used to analyse variation for the relative proportions of tocopherol (vitamin E) forms in
seeds, and the validity of the most significant markers was assessed using a take-one-out
approach. Furthermore, the analysis implicated expression variation of the gene
B02¢g050970.1, an orthologue of VTE4 (which encodes a 7y -tocopherol methyl transferase


https://www.eurekalert.org/pub_releases/2018-01/jic-sbt122817.php

converting vy -tocopherol into «a -tocopherol) associated with the observed trait variation.
The establishment of the first full-scale Associative Transcriptomics platform for B. napus
enables rapid progress to be made towards an understanding of the genetic architecture of
trait variation in this important species, and provides an exemplar for other crops.
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2. The Role of Non-Coding RNAs in Cytoplasmic Male Sterility in
Flowering Plants (A FSRNAZEFFEAE YO 40 il o EPEA B S HI1E )

f%4r: The interactions between mitochondria and nucleus substantially influence plant
development, stress response and morphological features. The prominent example of a
mitochondrial-nuclear interaction is cytoplasmic male sterility (CMS), when plants produce
aborted anthers or inviable pollen. The genes responsible for CMS are located in
mitochondrial genome, but their expression is controlled by nuclear genes, called fertility
restorers. Recent explosion of high-throughput sequencing methods enabled to study
transcriptomic alterations in the level of non-coding RNAs under CMS biogenesis. We
summarize current knowledge of the role of nucleus encoded regulatory non-coding RNAs
(long non-coding RNA, microRNA as well as small interfering RNA) in CMS. We also focus
on the emerging data of non-coding RNAs encoded by mitochondrial genome and their
possible involvement in mitochondrial-nuclear interactions and CMS development.

RIE: International Journal of Molecular Sciences
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3. Analysis of intergeneric sexual hybridization between transgenic
Brassica oleracea and Sinapis alba (3 Z K H B BT B [E1A 42
5T )

féifr: Sinapis alba possesses a number of desirable traits that can be employed to broaden
genetic variability in Brassica oleracea or B. napus. Using transgenic B. oleracea (CC, 2n =
18) as paternal plants and non-transgenic S. alba (SS, 2n = 24) as maternal plants, 11 hybrid
plants were successfully obtained by using a combination of ovary culture and embryo rescue,
while 2 seedlings of the reciprocal cross were generated but lost during the propagation. The
hybridity of these plants was confirmed by flower color and other agronomic characteristics,
chromosome counting, and pollen viability. Most of the intergeneric F1 plants showed only
one set each of S and C chromosome (SC, 2n = 21) and were male sterile, while a few plants
were semi-fertile and had one set of S chromosomes but two sets of C chromosomes (CCS,
2n = 30). PCR, genomic Southern blotting and gRT-PCR for bar gene revealed that among
the F1 hybrid plants only 9.1% was bar positive and could be forwarded to F2 and F3
generation. The majority of F3 plants obtained sufficient resistance to Alternaria brassicae.
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Thus, the generation of disease (A. brassicae) and herbicide (Bastar) resistant intergeneric
hybrids was of importance for breeding program. The existence of bar gene in these
intermediate materials will facilitate the identification of hybridity and transfer of S.alba traits
into target genetic background.
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4 . Surviving a Genome Collision: Genomic Signatures of
Allopolyploidization in the Recent Crop Species Brassica napus (¥
EHERHATAE: FERMIMSERIR 2 A F 31T ZE R AR D)

%4 : Polyploidization has played a major role in crop plant evolution, leading to
advantageous traits that have been selected by humans. Here, we describe restructuring
patterns in the genome of Brassica napus L., a recent allopolyploid species. Widespread
segmental deletions, duplications, and homeologous chromosome exchanges were identified
in diverse genome sequences from 32 natural and 20 synthetic accessions, indicating that
homeologous exchanges are a major driver of postpolyploidization genome diversification.
Breakpoints of genomic rearrangements are rich in microsatellite sequences that are known to
interact with the meiotic recombination machinery. In both synthetic and natural B. napus, a
subgenome bias was observed toward exchanges replacing larger chromosome segments
from the C-subgenome by their smaller, homeologous A-subgenome segments, driving
postpolyploidization genome size reduction. Selection in natural B. napus favored segmental
deletions involving genes associated with immunity, reproduction, and adaptation. Deletions
affecting mismatch repair system genes, which are assumed to control homeologous
recombination, were also found to be under selection. Structural exchanges between
homeologous subgenomes appear to be a major source of novel genetic diversity in de novo
allopolyploids. Documenting the consequences of genomic collision by genomic
resequencing gives insights into the adaptive processes accompanying allopolyploidization.
KJR: The Plant Genome
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