e
s

i
e

e
el

4
)

§
4

A
A
F |
)
on
—

20184 #2347 .%.137 A

RRFHEA

I T 5

> AT F R
1. FF R KAL T8 & 8 R

> ERR
1. B AT R AR A 40 R e A & A OTLA AT

2.8 1% @ 2N R B AT G R Kb E P I a4 Mkl
B2 &9miRNAs

3. AT At R K F IR R

4. 3 FM 54 39 F M IBTAMIAE A — AL % BR (ABA) A L
BAKT IR S W FEIRER S

T B R A R W AZ BT T PT
RAAN: &%

Bk A wiE:  010-51503648

WE 48 : agri@ckcest. cn
2018F6 H4H



mailto:agri@ckcest.cn

>R R
1. Researchers identify the cells that trigger flowering (B 78 & Bl X
HEYIF R E B R)
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1. Unconditional and conditional QTL analyses of seed fatty acid
composition in Brassica napus L.(HY&ZIJm3EF T AR R I TE
FAEA K ARQTL 3 HT)

féjf-: Background: The fatty acid composition of B. napus’ seeds determines the oil’s
nutritional and industrial values, and affects seed germination. Many studies have reported
correlations among C16:0, C18:0, C18:1, C18:2 and C18:3 based on phenotypic data;
however, the genetic basis of the fatty acid composition in B. napus is still not well
understood.

Results: In this study, unconditional and conditional quantitative trail locus (QTL) mapping
analyses were conducted using a recombinant inbred line in six environments. In total, 21
consensus QTLs each for C16:0, C18:0 and C18:2, 16 for C18:1 and 22 for C18:3 were
detected by unconditional mapping. The QTLs with overlapping confidence intervals were
integrated into 71 pleiotropically unique QTLs by meta-analysis. Two major QTLsS, uugA5-6
and uugA5-7, simultaneously affected the fatty acids, except C18:0, in most of environments,
with the homologous genes fatty acid desaturase 2 (FAD2) and glycerol-3-phosphate
sn-2-acyltransferase 5 (GPAT5) occurring in the confidence interval of uugA5-6, while
phosphatidic acid phosphohydrolase 1 (PAH1) was assigned to uugA5-7. Moreover, 49, 30,
48, 60 and 45 consensus QTLs were detected for C16:0, C18:0, C18:1, C18:2 and C18:3,
respectively, by the conditional mapping analysis. In total, 128 unique QTLS were
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subsequently integrated from the 232 conditional consensus QTLs. A comparative analysis
revealed that 63 unique QTLs could be identified by both mapping methodologies, and 65
additional unique QTLs were only identified in conditional mapping.

Conclusions: Thus, conditional QTL mapping for fatty acids may uncover numerous
additional QTLs that were inhibited by the effects of other traits. These findings provide
useful information for better understanding the genetic relationships among fatty acids at the
QTL level.

S&JK: BMC Plant Biology
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2. ldentification of cold stress responsive microRNAs in two winter
turnip rape (Brassica rapa L.) by high throughput sequencing G&it
T E B W Pk B B M B 3 B A& gl S R AT R 4 b A 8 Y B
miRNAs)

féj4-: Background: Low temperature is a major abiotic stress affecting the production of
rapeseed in China by impeding plant growth and development. A comprehensive knowledge
of small-RNA expression pattern in Brassica rapa under cold stress could improve our
knowledge of microRNA-mediated stress responses.

Results: A total of 353 cold-responsive miRNAs, 84 putative novel and 269 conserved
miRNAs, were identified from the leaves and roots of two winter turnip rape varieties
‘Longyou 7’ (cold-tolerant) and ‘Tianyou 4” (cold-sensitive), which were stressed under -4°C
for 8h. Eight conserved (miR166h-3p-1, miR398b-3p, miR398b-3p-1, miR408d, miR156a-5p,
miR396h, miR845a-1, miR166u) and two novel miRNAs (Bra-novel-miR3153-5p and
Bra-novel-miR3172-5p) were differentially expressed in leaves of ‘Longyou 7’ under cold
stress. Bra-novel-miR3936-5p was up-regulated in roots of ‘Longyou 7’ under cold stress.
Four and five conserved miRNAs were differentially expressed in leaves and roots of
‘Tianyou 4’ after cold stress. Besides, we found two conserved miRNAs (miR319e and
miR166m-2) were down-regulated in non-stressed roots of ‘Longyou 7° compared with
‘Tianyou 4°. After cold stress, we found two and eight miRNAs were differentially expressed
in leaves and roots of ‘Longyou 7’ compared with ‘Tianyou 4’. The differentially expressed
miRNAs between two cultivars under cold stress include novel miRNAs and the members of
the miR166 and miR319 families. A total of 211 target genes for 15 known miRNAs and two
novel miRNAs were predicted by bioinformatic analysis, mainly involved in metabolic
processes and stress responses. Five differentially expressed miRNAs and predicted target
genes were confirmed by quantitative reverse transcription PCR, and the expressional
changes of target genes were negatively correlated to differentially expressed miRNAs. Our
data indicated that some candidate miRNAs (e.g., miR166e, miR319, and
Bra-novel-miR3936-5p) may play important roles in plant response to cold stress.
Conclusions: Our work indicates that miRNA and putative target genes mediated metabolic
processes and stress responses are significant to cold tolerance in B. rapa.
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3. Hidden Effects of Seed Quality Breeding on Germination in
Oilseed Rape (Brassica napus L.) (P75 B FXHmsg R F KRk
)

%42 Intense selection for specific seed qualities in winter oilseed rape breeding has had an
inadvertent negative influence on seed germination performance. In a panel of 215 diverse
winter oilseed rape varieties spanning over 50 years of breeding progress in winter-type
rapeseed, we found that low seed erucic acid content and reduced seed glucosinolate content
were significantly related with prolonged germination time. Genome-wide association
mapping revealed that this relationship is caused by linkage drag between important loci for
seed quality and germination traits. One QTL for mean germination time on chromosome
A09 co-localized with significant but minor QTL for both seed erucic acid and seed
glucosinolate content. This suggested either potential pleiotropy or close linkage of minor
factors influencing all three traits. Therefore, a reduction in germination performance may be
due to inadvertent co-selection of genetic variants associated with 00 seed quality that have a
negative influence on germination. Our results suggest that marker-assisted selection of
positive alleles for mean germination time within the modern quality pool can help breeders
to maintain maximal germination capacity in new 00-quality oilseed rape cultivars.

RIE: Frontiers in Plant Science
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4. Transcriptome and physiological analyses reveal that AM1 as an
ABA-mimicking ligand improves drought resistance in Brassica
napus (¥R A 5AEF 2 TR AMIE A — MR (ABA) AT
R R BT R 88 77)

4. Abscisic acid (ABA) is the most important stress hormone in the regulation of plant
adaptation to drought. Owing to the chemical instability and rapid catabolism of ABA, ABA
mimic 1 (AM1) is frequently applied to enhance drought resistance in plants, but the
molecular mechanisms governed by AM1 on improving drought resistance in Brassica napus
are not entirely understood. To investigate the effect of AM1 on drought resistance at the
physiological and molecular levels, exogenous ABA and AM1 were applied to the leaves of
two B. napus genotypes (Q2 and Qinyou 8) given progressive drought stress. The results
showed that the leaves of 50 UM ABA- and AM1-treated plants shared over 60% differential
expressed genes and 90% of the enriched functional pathways in Qinyou 8 under drought.
AM1 affected the expression of the genes involved in ABA signaling; they down-regulated
pyrabactin resistance/PYR1-like (PYR/PYLs), up-regulated type 2C protein phosphatases
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(PP2Cs), partially up-regulated sucrose non-fermenting 1-related protein kinase 2s (ShRK2s),
and down-regulated ABA-responsive element (ABRE)-binding protein/ABRE-binding
factors (AREB/ABFs). Additionally, AM1 treatment repressed the expression of
photosynthesis-related genes, those mainly associated with the light reaction process.
Moreover, AM1 decreased the stomatal conductance, the net photosynthetic rate, and the
transpiration rate, but increased the relative water content in leaves and increased survival
rates of two genotypes under drought stress. Our findings suggest that AM1 has a potential to
improve drought resistance in B. napus by triggering molecular and physiological responses
to reduce water loss and impair growth, leading to increased survival rates.
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